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Preface

When on March 23rd, 1983, President Reagan announced a new program
intended eventually to make nuclear weapons "impotent and obsolete," he

created, deliberately, a sea-change in the ongoing discourse about American

and Western security policy. Military specialists, civilian experts of various

schools of thought, and the general public all found in succeeding months and
years that the term of the discourse had been altered. The Strategic Defense

Initiative (SDI, popularly known as "Star Wars") quickly dominated all

debate about US policy for strategic weapons and for arms control.
The President's "dream," as he later termed it, of a future era of "Mutual

Assured Survival" replacing the current era of Mutual Assured Destruction
aroused widespread skepticism among the community of experts. But it also
struck a deep chord among the public who, as many studies have shown, is
uncomfortable with the idea of indefinitely continued MAD. The SDI evoked
strong political support among many who saw in it a satisfying way of turning
the corner, after decades in which America has been open to attack from a
feared and powerful enemy. It also evoked guarded support from some (far
from all) of the leaders of a "peace movement" that had been calling attention
to the horrifying consequences of a nuclear war and seeking a world where
that danger was effectively abolished.

The clash of skepticism and support evoked a new and consuming debate.

The collision of a Presidentially-launched, technologically glamorous
program spearheaded by a powerful new Pentagon office, and an ever-
mounting criticism from a large part of the scientific and specialist
communities, yielded an outpouring of new literature, formal and informal,
classified and open. The 1980s have witnessed a confused, often heated,
uproar over SDI.

Colonel Stephen Fought has performed a valuable service by bringing us
this book, for it provides us with useful tools that can clear away some of the
confusion, help reduce the uproar, and replace some of the heat with light.
The tools in this book can help both supporters and opponents of SDI to
discover what is ill-thought-through, as well as what is sound, in their
arguments pro and con. His tools can focus the debate on those things that are
real, are important, and must be decided wisely if security is to be enhanced.

A great deal of the contentiousness swirling around SDI has involved the
question whether one or another version of it will be feasible. COL Fought
comes at the question from another angle, one that focuses attention directly
on some central policy questions. Assuming for sake of argument that some
versions of it may be feasible for some purposes, and that severdi goals for SDI
are possible, the questions are: What effects might various kinds or degrees of
deployments actually have? How do those effects interact with other
predictable elements of the strategic environment of the coming decades?
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What overall outcomes might result, and how do these compare with what
we really want?

To approach these questions, COL Fought develops a model. Though
mathematical in spirit, the model requires few if any numbers or calculations.
It is simple in its essentials and not difficult to understand. (It could well be
used for teaching purposes.) Its main use lies in illuminating the logic of SDI's
role in US. national security.

Various models of this sort might be possible, but the one he develops here
has two particular strengths. First, it is entirely neutral "politically." By itself
it does not favor either SDI's proponents or opponents. It is neither intended
to favor either, nor does it contain any subtle or buried features that, in actual
use, would nudge those who use it in one direction or the other.

Secondly, this model by its nature draws attention to the ways in which
American and Soviet decisions affect each other. This quality makes it
especially responsive to President Reagan's intentions, since the President's
goal of a "defense dominant" world revolves centrally around the decisions
that the two sides make interactively, and in the long run perhaps even
jointly. The President himself pointed out this aspect of his goal to General
Secretary Gorbachev in their Geneva Summit meeting of November 1985.
Even before a defense-dominant world is approached, the value of either side
trying to defend military targets (such as, perhaps, missile silos) also depends
heavily on the size and character of the other side's offensive forces.

Each side's strategic decisions, made separately, can together create a
situation that either may or may not have foreseen or planned. Drawing our
attention to this fundamental fact, as this model does, makes the model very
valuable. Both the "may" and the "may not" are significant. There is a
possibility of the two sides foreseeing and planning the interaction, and
designing their arms and arms control policies to achieve a desired result.
There is also a possibility of the two sides not foreseeing the interaction, and
blundering into an undesired result. The model makes both possibilities vivid
for us.

Both new arms and new arms control are potential options for Washington
and Moscow, and the model helps identify the likely effects of both. Even
without explicit arms control agreements, the two sides have the option of
coordinating, through informal understandings, their arms policies. Or either
may have the option, under some circumstances, of creating strong incentives
for the other to move in a certain direction even where it otherwise might
have preferred a different direction. The model helps trace and clarify these
possibilities and helps identify those circumstances where a unilateral effort
strongly to influence the other side has prospects for success.

COL Fought was led into developing the model by the problems posed by
SDI, and he applies it to SDI primarily. But as he notes the model is also
applicable to offensive weapons, and to the interaction of offensive and
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defensive systems. Indeed one of the most interesting features of the book is
that, starting from an interest in SDI, he was led inexorably to conclude that
enormous and growing importance surrounds one type of offensive
weapon-the prompt hard-target-killing ICBM. His observations (which he
emphasizes himself) about that weapon deserve all the more attention for the
fact that he did not begin by seeking to analyze it.

After constructing his model step by step and demonstrating some of its
applications, he goes on in succeeding chapters to explore, in a variety of
interesting and useful ways, various issues that it raises. His main conclusions
are succinctly summarized in his Executive Overview and need not be
repeated here.

The only chapter of the book that is moderately technical (Chapter 8) needs
to be technical because it yields a conclusion that is not obvious. An SDI system's
effectiveness need not be high, indeed it can be surprisingly low, yet it may
render the attacker's problem extremely difficult under certain conditions.
Those conditions come into play when the attacker can assign only a limited
number of weapons to a given set of targets, and seeks a definite level of
confidence that a given (presumably high) percentage of those targets will be
destroyed. These conditions do not apply, of course, to attacks on cities in a
world like today's, when both sides have a great many weapons, many of which
can be reserved for city attacks. But these conditions could apply in some
military situations today where an attacker is able or willing to assign only a
relatively few weapons to some military targets. These conditions might also
apply to a hypothetical future world in which disarmament in offensive
weapons had left a potential attacker only a limited number of weapons even for
striking cities.

At least one other feature of this book deserves special mention. That is COL
Fought's important analysis of the implications of SDI for NATO doctrine. He
brings a fresh and powerful perspective to that much-discussed subject.

NATO doctrine revolves around making a deterrent threat that the Soviets
find "incalculable." For reasons brought to light in Chapter 9, the
deployment of SDI (and/or antitactical ballistic missile systems using some
SDI technology) may greatly reduce the "incalculability." SDI-type
deployments may tremendously reduce, even eliminate, the real potential for
tactical as well as strategic Flexible Response. With the loss of incalculability
and Flexible Response, NATO may lose the linkage between conventional
defense and nuclear deterrence. Thus the very fundaments of NATO policy
must be rethought. COL Fought recommends, as an alternative, exploration
of non-threatening, defensively-oriented conventional force postures (some-
times called "nonprovocative defense" or "defense-only defense").

In a final "Synthesis" chapter, he draws may of the book's threads together
into specific policy recommendations regarding SDI, the ABM Treaty, and
offensive counterforce weapons.
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COL Fought has presented many of central themes of this book in
numerous high-level briefings he has been asked to give in Washington,
NATO headquarters and various European capitals. Those in the policy
community who are already familiar with COL Fought's main points will
welcome this book as a fuller and more complete presentation of them and the
reasons for them. A much larger audience in the policy community, in
research institutes and the academic world and beyond, will also welcome
this book as a powerful new illumination, not only of SDI but of much else as
well.

Richard Smoke
Brown University



ix

Acknowledgements

This effort began as an attempt to learn how to "teach" about the Strategic

Defense Initiative (SDI) at the Naval War College. Brown University,
through their Center for Foreign Policy Development, offered several
courses which were useful in expanding my horizons. Dr. Dan Caldwell, in
his graduate course on Arms Control, spent many extra hours with me,
ripping to shreds my preconceived notions and building basic knowledge of
the strategic nuclear arena. Dr. Richard Smoke spent the next year with me
during two independent research courses on a painstaking effort to translate

my ideas into a coherent paper which was published by the Naval War College
Review. There were many false starts, and several disagreements over
interpretation of history, theory and "what the President said." I was most
impressed with Dr. Smoke's intellectual honesty, for, even when we
disagreed, he only insisted that I document and defend my position-not that I
accept his. I must say, however, that on the history and theory he was
habitually correct which, in turn shaped my perspective. In addition to the
many hours he spent helping me formulate my opinions, Dr. Smoke has also
graciously provided the preface to this manuscript.

During this entire process, the command structure of the Naval War
College afforded me considerable time "off campus" to perform the
research. For this, I am indebted to the NWC Presidents, Admirals Service,
Marryott and Baldwin, to my department chairman, Dr. Turcotte, my
immediate supervisor, Dr. Lloyd, and to my fellow instructors who very
often picked up the extra teaching load. Captain Watts, the Deputy to the
President, deserves special mention because, throughout all of this, he
personally encouraged me, trusted me to represent the Naval War College on
conferences and provided command level continuity on the effort.

As part of the research, the United States Information Agency saw fit to
sponsor three extensive speaking trips, two to Europe and one to South
America. There I had the opportunity to step onto the firing line and present
my ideas in their raw form. I learned a tremendous amount from these
exchanges and have included many features of the international debate in this
manuscript. What little I contributed to the general discussion was paid back
in spades by the trust demonstrated by USIA and their dedication to free and
open debate among allies.

Throughout this entire effort the staff support I have been given at the
Naval War College has been superb. The Graphic Arts Division, under Mr.
Ian Oliver, must hate these charts by now; as my ideas matured, the charts
changed. Yet on every occasion these people were enthusiastic and helped me
tremendously in translating my thoughts into visual presentations (no simple
feat). The Center for Naval Warfare Studies, through Mr. Uhlig, provided
the funds for the initial article, and I am grateful to Bob Laske for his



x SDI: A Policy Analysis

assistance in the initial editorial process. Nancy Williams of the Center for
Advanced Research typed and retyped the product several times. and through
the efforts of Lu Cabeceiras and her fine publications and printing department
staff, this final product emerged. Finally, the Naval War College Foundation
saw fit to provide a substantial grant for the completed manuscript which
allowed for more complete distribution.

This project could not have been completed without any or all of the people
mentioned. Beyond these individuals and organizations, the officer class
members of the Naval War College provided th,.ir inputs as did numerous
individuals who read the Naval War College Review article or heard the various
presentations. I have received comments ranging from: "Nice job, clear, and I
finally understand SDI;" to "Obscure and unfocused, I have no idea what you
are trying to say;" to "I understand perfectly what you are saying, and it is
dead wrong." I suppose that is what makes it interesting and what drove me
to complete this manuscript. In that light, I actively solicit comments from
any reader.

STEPHEN 0. FOUGHT



1i

SDI: A Policy Analysis

Part I
Background

I
Foundations of Deterrence

The purpose here is to give common definition to essential terms
as well as a short history of U.S. strategy pertaining to nuclear
weapons.

As adversaries the United States and the Soviet Union compete through
spheres of influence on a global basis, and it is in light of this

competition that each nation's security arrangements must be considered. For
these superpowers, the mechanisms for projecting influence and protecting
interests run the gamut from political maneuvering, to economic leverage, to
employment of military forces. However, given the advent and extensive
growth of nuclear weapons, superpower relations are always judged against
the possibility that these competitions might escalate to a central system
nuclear exchange.

As with traditional balance of power relations, the superpowers have
sought greater security through alliances, buffer states, surrogate forces and
mutual defense pacts. For the United States, the principal alliance is NATO.
Formulated around geographic necessity and to take advantage of a more
robust Western economic and demographic base, this alliance allows
Western nations to roughly match Soviet military capabilities. In exchange
for a forward defense in Europe, the United States provides a "nuclear
umbrella" over the European theater by linking a potential strategic nuclear
system response to Soviet aggression into NATO Territory.

Expanding economic interests and increased Soviet worldwide activities
have caused the United States to extend that nuclear umbrella to other
regions, albeit often without the corresponding formalized security
relationship. Development of this coalition strategy, and the associated U.S.
guarantee of retaliation for Soviet aggression against friendly countries, has
been the cornerstone of U.S. security policy.
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While these formal and informal alliances are designed to strengthen U.S.
security, they also present problems and challenges that are the product of
coalitions. Still, from the perspective that the United States cannot, without
distasteful social sacrifices, match Soviet global military capability, forward
defense and the coalition strategy are deemed essential to U.S. success in
superpower competition.

But, both the United States and the Soviet Union have global interests,
global military capabilities and the ability to destroy that same globe should
those interests and capabilities ever come into unresolvable conflict. The
fundamental security objective of the United States, then, relative to the
Soviet Union, is deterrence-preventing the use of force or coercion against
ourselves, our allies or other nations of vital interest to the United States.

By "linking" conventional aggression with a potential nuclear response, a
logical chain of events can be constructed which supports a conclusion that
peace benefits Soviet national interests more than war. Given this state of
affairs, the respective interests of the superpowers should not be so threatened
that war would occur; thus, superpower competition can continue at the
peaceful and nondestructive level.

This nuclear linkage is sustained with the adoption by the United States of a
policy that it will never initiate aggression, of any type; but, the United States
reserves the right to respond to aggression with any weapon suitable to the
situation (more properly termed "incalculability"). Given that this policy
applies to both attacks on the United States and friendly nations, and that
conventional aggression could be countered with an escalation to nuclear
weapons by the United States, the objective of deterrence is more correctly
termed "extended" deterrence in both the geographic and philosophical
sense.

The ability of the United States to control conflict escalation, to select the
level of response to its advantage or the initiator's relative disadvantage, then
becomes a crucial element of force structure. To achieve extended as well as
fundamental deterrence, the United States must be perceived as having a
retaliatory capability which is both: capable of inflicting the desired,
unacceptable, level of damage on an aggressor; and, credible, in terms of
selecting that option which meets societal norms attributed to the United
States. It is this second criterion which established flexible response and the
concept of escalation control.

When the United States was the sole, or clearly dominant, possessor
nuclear weapons, massive retaliation was a credible strategy because the
consequences to the United States of carrying out this strategy were believed
to be insignificant. However, as the Soviets approached a position of essential
equivalence, it became necessary to construct retaliatory options below the
complete central system exchange. Initially developed under President
Kennedy, but extended by all subsequent Administrations, flexible response
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is comprised of many categories of options and levels of response. While
options are designed to add credibility, they also imply an attempt to control
escalations below the level of mutual suicide. Options can allow either:
maintenance of a certain level of conflict, in other words response in kind; or,
one to achieve a specified degree of damage, military superiority or
dominance from which favorable war termination is theoretically possible.

Whether or not escalation control is actually possible is a matter of
conjecture. Many experts argue that, once a nuclear exchange is initiated,
only chaos and a central system exchange can follow-leading to a conclusion
that flexible response tempts disaster. Others argue that lower level options
add credibility and that only lower level options would allow survival and
war termination, should deterrence fail. But the fact of the matter remains
that escalation control concepts apparently are deeply embedded in U.S.
strategy and force structure.'

The essence of deterrence is that neither party will be able to perform a
rational calculation for gaining an advantage through aggression under any
circumstance. Ideally, all levels of potential aggression could be met with
response in kind; however, historically the United States has depended upon
the threat of nuclear escalation to cope with anything more than ambiguous
aggression. Given this relationship, which is likely to continue, it is sensible to
analyze deterrence from the aspect of central strategic systems and treat all
other retaliatory options as links to this base.

It becomes fundamental to the calculus of deterrence that nuclear forces be
specifically structured to create a perception that aggression allows nothing
to be gained and, potentially, everything to be lost. In the strategic nuclear
arena, the present premise of deterrence is violated if: either party can
calculate, under any circumstance, gaining a permanent advantage by
initiating a limited nuclear exchange; or, either party can calculate a scenario
by which a total nuclear exchange could be "survived," in a meaningful
sense.

In structuring strategic nuclear forces, this relationship can be achieved by
combining any of the following concepts of retaliation:
Assured Punishment. Using offensive forces, a potential attacker is held at bay
by the guarantee that, even if the military objective sought is obtained, the
price extracted in return by the defender will be well beyond any rational
calculation of the gain achieved. This inherently demands a countervalue
offensive, retaliatory capability.
Assured Denial. A potential aggressor is denied his objective because the
effectiveness of the aggressor's forces are countered, thus introducing a
concept of "counterforce." Two general approaches can be integrated to
implement this concept: First is denial of objectives by use of offensive forces-
this implies a mode of counterattack. In order for this to be perceived as
effective, security experts generally agree that some sort of warfighting
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capability must be created to deal with the unpredictable nature of potential
aggression. This approach is described as "offensive-counterforce." A second

consideration is the denial of objectives by use of defensive forces. Effective
implementation of this concept, in its pure form, would dictate defending all

possible objectives from all forms of attack. Within this latter approach,
either passive or active means of defense can be employed. In the nuclear arena,
passive defense constitutes offense-negating techniques, such as dispersal of
targets, hardening, etc.; while the weapon may arrive, its effects on the target
are greatly diminished. Active defense employs methods of destroying the
nuclear weapon before it detonates. This approach, whether passive or
active, is termed "defensive-counterforce." The following table summarized
these choices:

Mechanisms for Deterrence

A. Punishment (Offensive/Countervalue)
B. Denial of Objectives (Counterforce)

(1) Offensive
(2) Defensive

(i) Passive
(ii) Active

There are mixes of these concepts in the existing approach to nuclear
deterrence. In the absence of an ability to implement defense on a grand scale,
nuclear deterrence has traditionally been based on the threat of punishment;
this spawned a supporting force structure which is primarily offensive with
countervalue targets. Countervalue, in the usually accepted sense of the
concept, implies retaliation on urban and industrial (recovery) targets in
exchange for aggression. Assuming the aggressor values his urban/industrial
complex, it appears easy to extract an extreme price for aggression. Most
experts agree that this can be accomplished with a fraction of the weapons
now possessed.

However, deterrence through the threat of punishment runs headlong into
moral issues of targeting centers of population. This concern, among others, is
at the center of the debate as to whether nuclear weapons are, or can ever be,
congruent with western societal norms. In fact, many historians reviewing
now declassified documents on U.S. nuclear strategy quickly point out. that
military planners attempted to focus on military targets (counterforce) while
accepting, as a collateral function, rather massive estimates of unavoidable
nonmilitary casualties.

Flexible response in both strategic and alliance theater forces, induced a
shift away from deterrence by threat of punishment. Even as early as the 1960s
nuclear targeting in the European theater was presumably counterforce
(counter-conventional force specifically). Soon technical improvements, such
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as increased accuracy and speed of delivery as well as numbers, allowed
strategic offensive forces to be potentially targeted against nuclear systems
targets. Such developments were probably inevitable; technical develop-
ments either permitted, or were responsible for the evolution from a
deterrence role to one of offensive denial. Although the specific motives for
this shift can certainly be debated, there seems little reason to doubt that the

trend conforms to the historical development of military strategy and

supporting weapons to inflict military damage, minimize civilian casualties
and collateral damage, and improve the efficiency of weapons in general.

In the case of the United States, a mechanism for denial of objectives is
probably more credible because of the often demonstrated public abhorrence
of nuclear weapons and the emergence of powerful Soviet nuclear forces.
Basing even fundamental deterrence on punishment implies conceding the
objective at an unacceptable price; but in today's world, it means paying that
same price yourself. The viability of the "punishment" approach erodes even
further when considering extended deterrence-in fact, even the Europeans
have expressed serious doubts that the United States would "trade Bonn for
New York."

On the other hand, employing an effective counterforce strategy would
provide a capability to limit damage because Soviet rctaliatory capability
would be, by definition, reduced. Although an offensive-denial approach
would probably add credibility to deterrence (it is congruent with societal
norms), it also raises doubts about the intentions of the nation possessing the
capability by, possibly, introducing a prospect of "disarming" an adversary in
a first strike.

As mentioned above, technical improvements in nuclear weapons opened
the door for this potential shift in strategy. For example, Jeffrey Richelson's
article "PD-59, NSDD-13 and the Reagan Strategic Modernization
Program" (Journal of Strategic Studies, June 1983) indicates that deterrence by
denial of objectives (offensive counterforce) clearly dominates current U.S.
retaliatory conceptional thinking and decisions on force modernization. The
following is extracted from Richelson's article:

PD-59, which bore the title "Nuclear Weapons Employment Policy," altered US

strategy for a large-scale nuclear war in two basic ways. First, it mandated a shift in
target emphasis from the economic recovery targeting mandated by NSDM-242 to the

targeting of Soviet political and military assets, strategic military targets, leadership
targets and Other Military Targets (OMT). Hence the destruction of 70% of the Soviet

economic recovery base would no longer be the prime objective of US nuclear forces.

Colin Gray offers further evidence, also presented in the Richelson piece:

PD-59 said that deterrent effect is maximized if the Soviet leadership knows that the assets it
values most are discretely at nuclear risk; that punishment of Soviet society, while an inevitable

by-product of large-scale nuclear war, has little merit as a deterrent; and that a central
homeland-to-homeland war could be protracted, with six months as the consensus guess for the
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duration of a protracted nuclear war. The assets of highest value in Soviet estimation are
believed to be the domestic political structure and the military power of the state.

If one accepts Richelson and Gray as providing an accurate interpretation
of PD-59, then one must question the utility of discriminating between
countervalue and counterforce. According to most contemporary writers,
countervalue targets have been considered to be urban/industrial whereas
counterforce has been defined as military/leadership. Soviet actions,
however, have caused U.S. leaders to reevaluate this partitioning and, again
according to Richelson, the conclusion is that the Soviets value their military
and leadership assets; thus, it becomes apparent that countervalue equals
counterforce and the previous distinctions are purely academic. An under-
lying, philosophical, issue is how to construct a new targeting concept
without also constructing a disarming first-strike capability; and how this can
be accomplished without discrediting previous Presidential pronouncements
that the U.S. nuclear forces, and all other elements of the military, are
designed only to be used in response to aggression.

The Soviets appear to have pursued a similar path in strategy and force
development. Although it is not possible to identify precisely their strategy, it
is revealing to examine the capabilities present in their nuclear inventory. For
example, the Soviet SS-18 system has the capability to deliver warheads of
sufficient accuracy and yield to destroy U.S. Minuteman ICBMs. With over
300 of these weapons capable of delivering 10 warheads each, assuming a 2:1
ratio to "kill" the 1,000 Minuteman silos, the SS-18 system can "disarm"
Minuteman by itself. Defense analysts point to the SS-19 and to the
forthcoming SS-24 and SS-25 systems as increasing this capability. Given the
dynamics of facing an ever increasing Soviet first-strike capability, the
United States must take some sort of counteraction if deterrence is to be
maintained.

Further evidence to support Soviet adoption of a "warfighting" strategy is
their extensive civil defense system, (primarily for party and military
leadership) a massive air defense system, and the continuing provision for
relaunch capability in their ICBM silos. It is generally agreed that the
primary reasoning for building in relaunch is for use in a protracted war
scenario.

Adding to this dilemma is the offense capability of the Soviet Submarine-
Launched Ballistic Missile (SLBM) force operating close to U.S. shores.
These SLBMs could play a major role in "decapitation" by striking U.S.
command and control centers, thus pinning down the Minuteman and giving
the SS-18s a chance to arrive. There appears to be only one valid reason for
the Soviets to maintain this combination of forces-to acquire a first-strike
capability.

All of this has produced a dilemma in which the technical evolution of
accuracy on fast delivery systems has allowed the mechanism of denial,
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through offensive counterforce, to enter the deterrence equation. The
reasoned findings that the Soviets place high value on their leadership and
forces has caused offensive counterforce to now dominate U.S. deterrent
theory. Yet this approach must be evaluated against previous eschewal of
U.S. first-strike capability and public announcements on use. For the Soviets,
equal or greater capabilities exist, and the nature of their internal debate
concerning first-strike capabilities is largely a matter of conjecture.
Nonetheless, both sides appear to be tending towards acquiring a disarming
first-strike capability, with the United States being the more vocal in
expressing dismay with this trend.

Given this shift in deterrence mechanisms, from punishment to denial of
objectives through offensive counterforce, and the possibility that the
premise of deterrence will be violated by this shift, it is reasonable to consider
an alternative-the denial of objectives through defensive counterforce-as a
solution to the dilemma we now face. In this light the SDI can be seen as a shift
in the mechanism of deterrence from punishment or denial of objectives
through offensive means, to denial of objectives through active defense.

In considering the defensive options as a means of denial of objectives, the
Western world has accepted a presumption that nuclear war cannot be fought
and won, probably not even survived; therefore, attempts at defense appeared
illogical. To defend meant to contemplate survival which was contradictory
to the premise of deterrence. Defense has thus long been considered
"destabilizing" rather than prudent, and therefore largely abandoned. That
the Soviets publicly accepted this concept is evidenced by the language of
SALT I, both in the Basic Principles and in the ABM agreement; however,
that they have not conformed to this principle is obvious by their defenses, of
all categories, now in place.

The President's Strategic Defense Initiative, therefore, is not an attempt to
replace deterrence, but is an alternative way to achieve the objective, in its
entirety. The final condition should be stable, in that it does not require
constant attention nor does it erode under crisis. It should be mutual, because
the United States, having no territorial ambitions, can therefore accept being
"deterred" by the Soviets, as long as the Soviets are similarly deterred. It
should be extended, because the United States has vital interests throughout the
globe upon which its survival depends. The objective of extended deterrence
in a stable environment while providing mutual security for both super-
powers, will be considered definite through this paper.

Note

I. Flexible response is further dissected in Chapter 7 by examining the basic question of "Can a nuclear
war be limited?"

N
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A Model for Stability

We focus here on a crucial modifier of U.S. strategy, stability,
and use it to build a model of superpower nuclear relations.

T he remainder of this analysis will be concerned with dcveloping a
heoretical model to portray various aspects of the superpower

nuclear balance. SDI will be superimposed on this theoretical model to
examine how the particular characteristics of defensive counterforce might
be incorporated with other capabilities to achieve the objective of a stable,
mutual, extended deterrence. Additionally, the views of proponents and
opponents of SDI will be specifically considered in the context of the model
provided. Finally, an attempt will be made to describe how the theoretical
model might differ from "reality" and how this sort of approach could be
used to facilitate the arms negotiation process.

As stated in the beginning, deterrence is based on an arms climate in which
no adversary is able to develop rational calculations whereby he can commit
aggression with confidence; further, there must always be time in a crisis to
perform that rational calculation. In the strategic nuclear arena, the ideal of
"stable" situation can be reduced to the linear relationship shown in Chart 1
(labeled "perfect stability"). The number of weapons deliverable is plotted as
a function of time to measure stability. Obviously, retaliation options are
more complex and depend on intricate force structure and execution
capability. However, if the proper force is provided, then the number of
weapons deliverable over time becomes a useful, though imperfect, proxy to
examine stability.

If this curve is flat, meaning there can never be a decay of retaliatory
capability, then a crisis situation is stable- or at least the strategic inventory
does not cause it to be unstable. In this situation, a nation could simply build
the number and type of weapons required to deter the opponent, then cease,
having guaranteed the retaliatory capability under all scenarios and over all
relevant time. The number of weapons possessed would then equal the
number of weapons which could be delivered.

However, if an opponent has an ability to decay this retaliatory curve by an
attack, as in Chart 1, the defender may face a critical decision either in a crisis
or under attack. At some point along the decay curve, the ability to "deter"
(i.e., inflict the damage/deny the objective in accordance with the deterrence
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plan) may depend on using the weapons before they are lost. The "use it or
lose it" dilemma' or the perception that it exists, creates a dangerous type of
instability which, for the purpose of this discussion, will be defined as crisis
instability. For the United States, the "use or lose" point would be that level of
weapons below which flexible response, in the exhibited conflict scenario,
would no longer be possible. (See Chart 1.)

Military planners make these sorts of calculations, represented by these
curves, in order to size forces and allocate scarce resources. Further, since
strategic nuclear, (fundamental) deterrence is the foundation of extended
deterrence, correcting a decay in the retaliatory curve often receives
immediate attention. There are three general alternatives to correct, or raise
and flatten the curve:

1. Build more offensive arms. This is a known and single-actor solution. This
has the effect of raising the origin of the curve, resulting in a parallel decay,
but at a higher residual force at each point in time; the net effect is to delay the
"use or lose" dilemma. If the new offensive arms are also less vulnerable, the
curve will also flatten out.
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2. Negotiate. Identify the threat to your opponent and negotiate to have it
removed. If it is eliminated, the curve returns more nearly to the original

position of Chart 1.
3. Defend the existing forces. By either active or passive means, negate the

effect of the offensive counterforce weapons that decay the retaliatory

curve-thereby shifting the curve to some position that reflects the

effectiveness of the defense. [Recall that passive defense diminishes the

damage effectiveness of the weapon on the intended target whereas active
defense prevents the weapons from arriving at the target. Most of the
concepts being, considered in SDI are types of active defenses.]

Each of these approaches could produce satisfactory results, and, in fact,
the three approaches are not to be considered independent but should be seen
as blended and complementary. Although the Reagan administration has
termed the negotiation process "fatally flawed" because it has focused on
creating a balance of unstable forces, there is nothing to prohibit the process
from working, given that both parties are interested in a solution and are able
to arrive at some agreement on the problem definition. Building additional
offensive forces has been the most often selected route to correct a decay in
retaliatory capability. The more dramatic the change in balance is perceived,
the more apt the superpowers have been to adopt this approach (missile gap,
window of vulnerability, etc.). Passive defense has also been incorporated in,
but has not dominated, decisions on force structure. Although hardening of
sites, dispersal of aircraft and concealment of SLBMs is a major part of the
U.S. TRIAD, increases in Soviet offensive capabilities have generally
outpaced a pure passive defense option. Active defense has also been used, for
instance the air defense networks and the ABM site around Moscow; but, in
general, technology has prohibited widespread dependence on this option,
especially for the United States. Thus for reasons of technical feasibility,
difficulties in the negotiation process and the advantage accorded to nuclear
offensive forces, increasing offensive forces had been the most often selected
option for both the Soviets and the United States to satisfy their concerns
about retaliatory capability.

The difficulty in dealing with the problem is the dynamic of the interplay as
each side seeks to correct its own perceptions of the problem. If one side
corrects its retaliatory decay curve in a manner which delays the other's
curve, a response is induced. If the second side also responds in a manner
which decays the first party's curve, then another response is induced; the
process goes on and the result is a progressive arms race.

Thus for our discussion here there are at least two types of stability. Crisis
stability, as defined previously, is the basic element in deterrence. The
manner in which the parties resolve their own perceptions of crisis stability
will determine whether or not arms race stability is created. Ideally, a
solution could be reached creating both crisis and arms race stability.
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However, if a choice has to be made, the crisis problem should receive
priority. If the situation is crisis stable, even if by an iterative series of arms
improvements, only resources are consumed. On the other hand, achieving
arms race stability while retaining crisis instability may result in societies
being consumed. Still, a simultaneous solution is sought.

Given this dynamic, it would now be useful to create a model integrating
the two types of stability with the historical development of weapons and
concepts of deterrence. Recognizing there are two curves (U.S. and
U.S.S.R.), a three-dimensional model would be more representative.
However, in the interest of simplicity, the "time" axis will not be portrayed;
instead, it will be treated through description and repeated presentation.

The number of retaliatory weapons which can be delivered on the Soviet
Union will be plotted against the number of weapons the Soviets can deliver
on the United States. An assumption of the model is that neither party desires
to initiate the exchange, thus the "number of deliverable weapons" for each
party is designated for retaliation only.2

MINIMUM
DETERRENCE

0 V
0

MINIMUM
DETERRENCE

Chart 2

The first level imposed on the diagram (Chart 2) is the area of minimum
deterrence. Drawing upon calculations made while Mr. McNamara was the
Secretary of Defense, between 400-600 large, "dirty" weapons was sufficient
to destroy between 50 and 75 percent of the Soviet industrial capacity. (It
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should be noted that this is clearly a countervalue method of deterrence, using
the classical definition of countervalue.) The Soviet industrial base has
expanded considerably and passive defensive measures have been added, so a
more representative number today could be as many as 1,000. But the point is,
both the United States and the Soviet Union have well beyond whatever the
number needed to achieve minimum deterrence based on the classic definition
of punishment by massive retaliation-open source estimates of 9,000-10,000
strategic weapons in each inventory are generally accepted. The reader is
reminded, however, that this is not the current U.S. strategy of flexible
response and, most analysts concede, revision to this approach would also
mandate a shift to fundamental versus extended deterrence. Still, this is an
important conceptual threshold of nuclear deterrent theory and may be
critical to consideration of SDI.

It should be noted that for our graphic purposes, the minimum deterrence
area is drawn as a square. This is probably not an accurate portrayal because
the Soviet industrial base is far more dispersed and difficult to damage than
that of the United States. However, our purpose at this point in the analysis is
to examine the "physics" of the problem, which can be done by assuming
symmetry (a comparable approach to the frictionless ball or the weightless
string technique from college lab calculations). After the physics are
established, the "real world" can be used to shape the model, and at that point
we should be able to manipulate the variables within the theoretical model to
engineer the situation we desire.

Now, both parties have obviously built weapons well exceeding this first
level of deterrence. The next area encountered in increasing the number of
weapons is the region associated with SALT I, shown on Chart 3. There are
several important features of this area of the model. First, all of the weapons
are of the "stable" variety. That is, there is no offensive counterforce
capability available. In other words, both parties' retaliatory curves (see
Chart 1) were flat at the level of weapons possessed. The logic agreed upon by
the superpowers at the time of SALT I was: given a guaranteed retaliatory
capability at the level designed (flat curve, etc.); and, given that both powers
were above the level of minimum deterrence; it should be possible to reduce
the number of weapons in the inventories of both sides. Further proof of this
reasoning is evident in the ABM Treaty where both sides agreed to only a
minimal defense (against accidental or third party attack), thus ensuring the
effectiveness of retaliatory forces by limiting defense. In coarse terms the
logic of SALT I was: if you have excessive weapons; and, they can never be
taken away from you; and, you can always deliver them; then you should be
able to reduce their numbers. This logic still holds; however, the three
circumstances which are present in the logic may no longer exist.

In reality, both parties have built beyond this conceptual level of SALT I
and voided the logic on which reductions depended. While it can be argued



A Model for Stability 13

Z
0 ,, 0 REGION

9L U) 2OF

SALT I

1hZ :"

'-IiJ

I.- ..i
mMINIMUM___

DETERRENCE0

f STABLE" USSR SYSTEMS _______

0 I TOTAL USSR NUCLEAR
WEAPONS REACHING US

MINIMUM
DETERRENCE

Chart 3

that the Soviets were the first to possess "unstable" weapons (SS-18), it is not
the purpose of this paper to discredit either party. Our interest is to build a
conceptual model that is useful to examine the nuclear systems environment.

As we continue in developing the model, it becomes apparent that to
measure the exact number of "unstable" weapons introduced on each side is
not really necessary. What is significant is to portray the next threshold
where one side or the other could contemplate "disarming3 the other side
through an offensive counterforce first strike. This level is shown on Chart 4.

It is important to note that only counterforce weapons are "added" in the
area between SALT I and "disarming," because counterforce weapons are
the only ones that can provide the instability or decay in the response curve, as
described in Chart 1. (If the United States or U.S.S.R. increases their arsenal
of "stable" weapons, the SALT I area would expand.) Further, although
counterforce weapons do not necessarily imply counterforce targeting, each
side will assume that to be the case and will respond accordingly.

This completes the basic construction of the model; there are only three
thresholds which concern us-first, minimum deterrence; second, the level of
stable weapons and the associated logic from which reduction can be
contemplated; and third, the level which, if reached, might allow one side to
contemplate "surviving," winning or gaining an advantage in a first strike.
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Given this last possibility, there are some areas of this model which should
be avoided. The first of these zones is shaded in Chart 5.

The right-hand shaded area represents a region which, if entered, would
allow the Soviet Union to "disarm" the United States. This, of course, must
be avoided. But, because the United States also accepts a commitment to not
attempt to achieve a capability to disarm the Soviets, the upper shaded area
must be avoided as well. (United States' superiority, as described in this area
of the graph, was formally discarded by its commitment to the basic
principles in SALT I.)

The intersection of these two unstable regions, the upper right-hand
corner, represents the most unstable region of all. In this case, both sides can
achieve an advantage by a first strike and both sides thus incur a disadvantage
by waiting to retaliate. Each side can disarm the other thus both sides possess a
capability and an incentive to preempt. This is the most unstable region that
can be contemplated and must be avoided because it violates the very premise
of deterrence. This, in fact, is dynamic instability.

At the other end of the scale, falling below the minimum deterrence level
may be equally imprudent. This violates the notion on which deterrence is
based because neither side would have a capability of "destroying" the other,
using something like the 50-75 percent industrial destruction calulation.
Such a situation could make nuclear war "thinkable" because survival is no
longer a key issue and the employment of nuclear weapons might be used with
less hesitation in a crisis situation. Thus the left and lower boundaries are
shaded as "unstable" in Chart 6 and should be avoided.

The lower left-hand corner of this chart is especially interesting as it
represents the intersection of two regions of "survival" (i.e., both sides
receive a retaliatory or initial blow less than the minimum deterrence level).
This area represents and can be defined as the region of Mutual Assured
Survival. We note that it is the intersection of two unstable regions which,
unless demonstrated otherwise, is also unstable; entry into that zone must be
examined very carefully. This area of "mutual assured survival" (MAS) is
often discussed in the arguments over SDI in the context that nuclear war, in
the MAS region, is now possible or, at some where near (0,0), the world is
now "safe for conventional war." These are important, perhaps critical,
issues which will be addressed more specifically in later chapters.

As described, the model is symmetric and composed of straight lines, but
nuclear relations are permeated with emotions and perceptions. It is only
reasonable to assume that these rectangular areas actually have some rather

"fuzzy" boundaries. Although both parties have agreed to maintain a rough
balance-a position along the diagonal in this model-perceived deviations
from the diagonal are likely to generate correcting responses.

Attempting to define the "fuzzy" regions is difficult, but can be
approximated if we first consider the zone between SALT I and the
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"disarming" level. We know, by definition, that the upper right-hand corner
of the SALT I box is crisis and arms race stable. How far off that point crisis
and arms race stability is retained is debatable. But, for the sake of our

analysis, let us assume it can be maintained until a 20 percent imbalance is
created. This situation can be illustrated by a line that connects these points
with entry into the upper right-hand unstable region. It is postulated that the
connection is made with a curve which bulges inward toward the diagonal
because as unstable weapons increase in number, each side will calculate the
other's capabilities in excess of actual ("worst case planning"). As the
number of unstable weapons becomes smaller, i.e., approaching the SALT I
region, the overestimation of capability becomes less significant. Chart 7
reflects this curve and the region to be avoided.

It is further proposed that, within the zone of SALT I, there is a similar
"fuzzy" region, but that its shape is different. Specifically, it begins where
the previous zone left off(in the absence of proof of discontinuity) but widens
at first, then contracts and comes together at the outermost area of the Mutual
Assured Survival area. The justification offered for this shape is derived from
Chart 8.

At the far right of the scale, well above minimum deterrence, additional
weapons do not provide a significant marginal return in deterrent value, thus
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implying that an imbalance in weapons possessed (deliverable by the
definition of the zone of SALT I) at these levels would have less of an impact
than a similar numeric disparity at lower levels. As the number of weapons
possessed is reduced toward the minimum deterrence level, there is less
tolerance for deviation. The combination of these two observations leads to a
curve which bulges out from the diagonal, creating an expanding, then
contracting zone of stability as shown in Chart 9.4
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These new regions are shaded more lightly than the border regions because
it is postulated that only arms race instability is exhibited. Specifically, if zero
or low levels of counterforce offensive weapons are present, each side can,
and will, resolve an imbalance with increased offensive forces. This leads to
an interaction where crisis stability is maintained through an offensive arms
race, as discussed in setting priorities between the different types of stability.
Approaching the "disarming" line, however, can create the perception,
albeit incorrect, of crisis instability, It would appear that these regions are
formed by a combination of actual calculations and perceptions.

At this point the reader might aptly suggest that this model represents only
the ballistic missile situation, hence is of only marginal use in evaluating the
overall strategic situation. However, the author would argue against such a
conclusion.
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First, it is logical to conclude that the manned bomber leg of the U.S.
TRIAD depends upon an ICBM laydown in order to penetrate Soviet air
defenses-especially by the B-52. Further, the U.S. SLBM system is highly
dependent on a compound control system to be effective. There is the
possibility of a decapitating strike against the U.S. National Command
Authority (NCA), thereby eliminating the requirement to destroy the launch
platforms. (Studies to support the current modernization program acknowl-
edge these problems.) Therefore, the ballistic missile/NCA element being at
risk in the region between SALT I and the disarming level causes all forces to
be included in the model. The much touted "synergism" of the U.S. TRIAD
which greatly increases effectiveness when everything survives also
compounds vulnerabilities when weaknesses exist. Also, approximately 75
percent of the Soviet strategic nuclear capability resides in their land-based
missile systems. Their SLBM force may be at sufficient risk where the Soviets
might contemplate keeping their submarines either in home port or in
bastions near home waters; thus, taking on the characteristic of land-based
ballistic missiles relative to flight time to U.S. targets. Therefore, even if the
chart were purely for ballistic missile forces, it would include a preponder-
ance of Soviet nuclear forces.

Second, the argument that only a small number of nuclear forces are
necessary to perform deterrence assumes deterrence based on punishment,
and is often associated with the minimum deterrence level. However, as
postulated by Richelson, both powers have apparently abandoned the
classical countervalue approach leading to an increased number of "residual"
forces necessary to perform deterrence based on denial of objectives. Thus by
changing the targeting strategy to support the deterrent objective, the
minimum number of weapons required is likely to have increased
drnmatically above the 400 and 600 associated with McNamara's concepts.

Third, it is possible to plot all forces in the model by their relative stability
or instability. As shown in this paper the positioning of the lines is static; but it
becomes apparent that, as one side places the other's forces at risk, those
forces at risk could become "unstable" because they must be "used or lost."
By considering that a weapon system can be unstable, because it has either a
disarming capability or a vulnerability, it is possible to shift or reposition the
lines in the model and encompass all the strategic nuclear systems. The
importance of including all weapons on this model will become more obvious
as analysis of SDI is performed.

The author recognizes that the model's .sefulness can be challenged on
grounds of its simplicity, and that an "exchange model" is probably necessary
to refine several important interactions. However, the purpose of the model
is to create a rough representation of the strategic nuclear situation, focusing
on both crisis and arms race stability, and to develop some theoretical base
from which to evaluate the SDI. Acknowledging the shortcomings, it has
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value in performing this task. In Chapter IV I will attempt to portray the
"real world" and, of necessity, will incorporate some of the techniques of
exchange modeling.

Notes

1. The "use or lose" point is associated with maintaining the strategy, which does not necessarily equate
to being "disarmed."

2. This portrayal, therefore, represents a pre-attack position for both sides. A more thorough
representation of the crisis/arms race stability dynamic clearly requires an exchange model. I do not feel,
however, that the more elaborate iiteraction of dynamic modeling adds significantly to the conclusions
that are possible with the fai more easily handled static case. 1, therefore, leave exchange modeling to the
expert reader.

3. Again. "disarming" is a relatively vague term. One may associate it with either reducing the
retaliltory blow to a level which can be "survived," negating the retaliatory strategy to a point where the
party attacked will not respond or actually eliminating the capability to respond.

4. The change in concavity in the SALT I region is to reflect the "grey area" weapons which can be seen
as stable, or unstable, under different circumstances-such as D-5.
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III
Analysis of SDI/Stability

Given the model, we now examine various influences of SDI on
the "theoretical" state of affairs.

T o analyze SDI, it is necessary that we make a coarse determination
of the current U.S. position in the strategic equation vis-a-vis the

Soviets. As of 1986, we are certainly beyond the zone of SALT I and below the
"disarming" level.' The Reagan administration would argue that we are in
the middle ground, at a position which favors the Soviet Union; without the
strategic modernization program the Soviets would push well into the
disarming area. In this area, recall that we probably have crisis stability being
maintained by arms race instability-an acceptable, but costly, situation.
Rather than arguing the exact position at this time, we will select for analysis
a point along the diagonal to reflect a "balanced" situation.2 By selecting this
position, we should be able to examine the "mechanics" of SDI within the
model and can later return to a more accurate determination of the present
position.

Chart 10 reflects this diagonal or balanced position and the upward arrow
portrays the present trend in weapons deployments. Both superpowers have,
for a variety of reasons, perceived decays in their respective retaliatory
positions and resolved the problem by adding offensive weapons to their
inventories. Further, the newer systems are of the counterforce variety with
some degree of emphasis on prompt counterforce. To solve the "window of
vulnerability" caused by the SS-18, the United States programmed M-X, D-5
and B-I; the Soviets in turn are adding the SS-24 and SS-25. It can be
reasonably forecast that the Soviet systems will prompt another U.S. response
which will, in turn, provide the rationale for further Soviet increases. Crisis
stability, then, is maintained through an offensive arms race; the present
situation is thus crisis stable but arms race unstable. Although this is
satisfactory when crisis stability is considered to be the dominant variable, the
direction and speed of the arms race is alarming. More specifically, as shown
in Chart 10, the movement is accelerating toward the most unstable region-
the upper right-hand corner.

Further, because the zone of instability in Chart 10 is concave toward the
diagonal, the region of stability or margin for error in displacement from the
diagonal lessens as the number of unstable weapons increases (i.e., as one
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moves upward along the diagonal). Upward movement, even along the
diagonal, approaches these unstable regions and accelerates the requirement
to respond. At some point, it is conceivable that to approach or enter the
upper right-hand area would make leaders vulnerable to the "clever briefer"
who could make the case that a first strike was both possible and essential in a
crisis. 3 The present strategic arms situation is not only getting out of hand, but
the trend is of such a magnitude that honest concern is being expressed from a
variety of political quarters.

The Scowcroft Commission appears to have recognized this and

incorporated it into their M-X recommendation. While not openly conceding
that the M-X was an unstable weapon, they prudently recommended that
only 100 of them be deployed. This had the effect of raising U.S. retaliatory
capability tenfold (over the replaced MM 11) while not unduly increasing a
"first-strike" potential. If the Commission had not recognized this

interaction, it would have been logical to recommend that all MM 11 systems
be replaced by M-X (450 missiles). As a long-term solution, the Scowcroft
report recommended a mobile, single warhead, ICBM to provide both arms
race and crisis stability without threatening Soviet retaliatory forces. From
this perspective the M-X can be seen as a necessary, even though a forced,
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decision and recognized as a move in the wrong direction; the move, being
forced, was made but the magnitude was consciously limited. 4

The point of the matter is that correcting forecast imbalances in strategic
forces by further increasing unstable forces creates a dynamic from which
there may be no escape. The upward vector, toward the most critically
unstable region, is a direct product of this dynamic. It is imperative that the
process be reversed. In fact, it has long been an objective of advocates of arms
control to reverse this direction and proceed downward along the diagonal.

President Reagan's proposal to introduce an "active" form of strategic
defense has been offered to influence the trend. The effect of such a defense is
shown on Chart 11. If an active defense were deployed by the United States,
the result would be a left vector the length of which would be determined by
the effectiveness of the defense.
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It is a left vector which essentially reduces the number of Soviet weapons
which can reach the United States (the X-Axis). As displayed in Chart i1, it is

possible for an effective defense to move one into an unstable region and, in

the case of SD!, in favor of the United States. Thus it is possible for the SD! to

be destabilizing and seen as an attempt for the United States to gain

superiority, both contrary to President Reagan's stated intentions of
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maintaining stability and a balance. However, since our basic concept deals
essentially in vector calculus, there is an available collateral move by the
United States to return to the diagonal.
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Therefore, while critics of SDI correctly point to the destabilizing and
unbalancing aspects of the program, there is a logical and militarily sound
collateral move that would return both stability and balance to the situation;
and at a position within the model which is less sensitive to imbalance.
[Throughout this report it is assumed that "reduction" in offensive forces
equates to reduction of the correct offensive forces. While outside the SALT I
region, reduction of prompt counterforce weapons is in order. It would be
foolish to keep unstable weapons while reducing the SALT I region.]
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Chart 13

Thus far the only vectors considered have been for U.S. actions. In other
words, the United States could, unilaterally, maintain stability if the Soviets
take no action. But what would happen to the relationship if the Soviets were
to take parallel actions? As shown in Chart 13, if the Soviets also combine
defense with offensive force reductions, the sum of U.S. and Soviet moves is
further along the diagonal and at a more rapid pace. There is no apparent
contradiction of the objectives of stability and balance when both super-
powers possess strategic defense, if the corresponding offensive force
reductions are made. It does, however, raise an interesting question of how
far to proceed because, at some point, the "open area" begins to contract-
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much as approaching the upper right-hand corner. [We will return to this
issue after we examine a few more combinations.]
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Now, what if the Soviets do not respond in this manner? Chart 14 is
illustrative of a Soviet increase in offensive forces in response to the U.S.
defense-offense shift. As before, the length of the vector is determined by the
effectiveness of the offensive forces added-in this case reentering the unstable
region to the advantage of the U.S.S.R. However, to be destabilizing the
offensive vector has to be of a greater magnitude than in the original position
because the distance between the diagonal and the unstable region is increased.

But at some point, the United States would have two choices, as portrayed
in Chart 15. Path "A" would represent countering the Soviet offensive
addition with added U.S. defense. Path "B" would mean matching the Soviet
increased offense with U.S. offense. The decision of which path to pursue
would rest on whether or not the U.S. defense could outpace the Soviet
offense on economic, technical or other grounds. It is clear, however, the path
"A" could result in a progression of vacillations which, while consuming
resources on both sides, accomplishes little movement down the diagonal.
Further, this vacillation would increase the reliance on defense by the United
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Chart 15

States, hence making such factors as defensive system survivability/reliability
more important, because the overall balanced position is subject to an
underlying imbalance in offense.

On the other hand, path "B," although probably not iterative, has the net
effect of returning to the initial position by walking in a square. Thus, having
spent a great deal of money, the "B" situation would be essentially the same

as when we started; hardly a wie way to expend scarce national resources.
This has been a point frequently made by SDI critics. Yet, their argument that
SDI should not be pursued is incorrect. We must examine the single variable
which offers an opportunity to free ourselves from the existing nuclear

dilemma the offense-defense relationship. If the defense can outpace the
offense, then the offensive loses its validity and probably precludes path "B. "

The finding from our analysis so far, then, is not to abandon SDI, but to
establish design criteria which would eliminate the -B " possibility described
in Chart 15. If SDI architectures cannot be created which allow defense to
well outpace offensive changes, then it should not be deployed; if a leveraged
defense concept can be deployed, then do so, but accompany it with balancing

steps already described. Further, there should be little doubt at this point that
offensive constraints facilitate defensive introduction.
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This writer has sought to make the point that the series of steps required to
march along the "diagonal path" is congruent with the objectives of arms
negotiations. Arms control advocates stress the importance of a downward
momentum along this path, a sense and direction which has eluded the
negotiators. SDI at least offers the possibility of achieving the desired goal,
which is an observation not generally recognized or even considered by the
critics. It should be similarly obvious that movement along the diagonal path
could be done independent of an SDI. That is, movement along the diagonal
does not depend on SDI; it could be done through the negotiation process
alone or by other combinations of added defense and offensive reductions.
However, in order to begin the downward diagonal movement, something is
needed to reverse the present upward movement (see Chart 10).

Arms negotiations (SALT I and SALT 1I in particular) have failed
miserably to accomplish this reversal. Specifically, both parties built out of
the region of SALT I during the period of detente, as this action was not
prohibited nor even addressed, in the seminal agreement. Unstable weapons
seem to have a great utility in providing increased deterrence, possibly
because of the counterforce equals countervalue assumption, but certainly
because of their relative costs and extreme accuracies. It just may not be possible
to reverse the present trend toward the most unstable region until the utility of
these unstable weapons (presently ballistic missiles) is driven toward zero.
Although SDI is not the only technique that could be employed to deal with these
destabilizing weapons, the President's guidance to focus SDI research first on
defense against ballistic missiles is logical in the context of returning "feasibility"
to the negotiations process.

In this context, it may not be necessary to employ SDI to accomplish anything
except the reversal of the present trend; arms negotiation theory is valid once the
SALT I region is reentered and could certainly be used to accomplish the
remainder of the movement. If pursued correctly, SDI can be seen as a parallel
and complementary effort to the negotiation process; at any rate, SDI and arms
negotiations are not automatically in opposition as asserted by many critics.

Of additional interest concerning the relationship between arms control and
the SDI, it has generally been assumed that greater numbers of weapons make the
arms control process less sensitive to verification, and some believe we need
improved verification techniques to achieve arms reductions. As pointed out by
Secretary Weinberger in a speech delivered on his behalf in Bonn, SDI could
alleviate concerns over verification in proportion to the effectiveness of the
system. Applied to this model, it would constitute expanding the stable zone
about the axis of a balance.

But this raises the question of the time interval between SDI research and a
deployment decision. What incentives do the Soviets, or the United States, have
to reduce offensive arms with the SDI looming on the horizon as an unknown?
SDI critics point out that the Soviets, in fear of a U.S. SDI, would begin
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immediately to increase offensive forces to lead U.S. SDI deployment. The same
logic applies should the United States perceive a Soviet ABM breakout. These

possibilities may be illustrated:
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Chart 16

A. (Chart 16) The Soviets, in anticipation of a U.S. defensive vector,
increase offensive forces, dictating an immediate increase in U.S. offensive
forces. Now, the situation is further unstable, with no defensive moves having
been made, and the path is opposite to the objectives of arm control. Further,
there is considerably less "open area"s for maneuver of the offensive-
defensive combinations nd any such combinations must pass through the
starting position before ,ichieving the possibilities offered in Chart 12. This
arrangement is thus analogous to Chart 15, except the path passes through a
more restricted stable area.

B. (Chart 17) The Soviets, in anticipation of a U.S. defensive vector,
increase offensive forces and the United States responds with counter-
balancing defensive forces. In this case, the upward diagonal movement is
arrested, but any downward diagonal movement is dampened by further
Soviet offensive increases. [This scenario assumes a f'avorable offcnse-defe'nse
improvement ratio.]
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Chart 17

At this point it is tempting, but I assert not prudent, to assign probabilities
of occurrence to these combinations as a decision tool. We simply cannot
judge their relative likelihoods.5 Indeed, it is not even wise to make the
common analytical assumption that these are equally likely possibilities
because they are not equally probable; we just do not know how they differ.
About all that can be said is that each of them is possible and that each has
certain positive and negative factors which bear on the problem. It would be
logical, then, to examine these characteristics to determine if the negative
possibilities can be eliminated or if the positive aspects can be magnified. Said
in another manner, are there mechanisms to constrain adverse movements
(up-right) or provide incentives for more favorable actions (down-left)?

The stimulus for adverse action (generally defined as increased offensive
forces) seems to be perception of actual or impending upset of the balance by
introduction of defenses. In other words, one party might perceive the other
would introduce defense, yet not make the corresp. -ding (offsetting)
offensive reduction; this is an especially legitimate concern as one approaches
the regions of crisis instability. If the party making the defensive improve-
ment honestly intended to reduce offensive forces, a dampening of
apprehensions might be achieved by reducing offensive forces first-then
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Chart 18

adding defense. There is an element of risk associated with this approach
because the actual defense effectiveness might be largely unknown and
offensive reduction has the initial effect of moving into the zone of instability
favoring the adversary (see Chart 18).6 As risk management is a central
feature in the strategic nuclear arena, this latter combination nearly demands
that such moves be small in magnitude, probably easily recoverable and
certainly not last over a long period of time, unless further favorable events
follow. In more simple terms, the sequence of "reduce then defend" probably
cannot be reasonably contemplated unless the reduction is small, thus making
the corresponding defense a limited one. Such a combination can scarcely be
expected in conjunction with an extensive defense.

A corollary to this argument is that such moves would be better received or
perceived if they were discussed in advance. One might almost go so far as to
say the "risk" associated with such an approach would be entirely
inappropriate unless there was some confidence that the other party
understood the significance of the move well ahead of time. This is not to
conclude that such a series of moves would depend on permission from the
other party, only to point out that risk is only worthwhile when there is a
chance of success-and negotiation might add to the probability of success.
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Another corollary is that the offense reduction, defense increase sequence
clearly is more viable if the other side's offense increases are constrained. If
offense increases are constrained, the impact of the possibilities derived in
Charts 16 and 17 is reduced. What incentives, then, can be provided to
achieve the offensive limitations in the face of potential (and uncertain)
increases in defense? That may be the question of the century, but the answer
seems to be based, once again, on accepting a mild, temporary offensive
imbalance (on the part of the potential defender) which is, in turn, predicated
on only modestly effective defenses and clear communication of intent.

The argument then comes back to the same point. The probability of
success clearly is increased in a constrained offensive environment. In order
for the potential defender to create this environment, he probably should
construct incentives for cooperative behavior and/or restrictions against
adverse behavior. The linchpin seems to be a unilateral step to reduce
offensive arms before increasing defense. But, given the risk associated with
this concept, the reduction must be small, and, again, it must be a reduction of
the correct type of offensive forces (i.e., prompt counterforce weapons).
Given the importance of clear reception of the signal, it seems prudent to
communicate through the negotiation process.

But this raises a larger question. If a party can perform a unilateral
reduction, and accept the associated risk for a period of time, and that process
is coordinated through negotiation, what, then, is the need for defense? Why
not use the same process to achieve sequential reductions? Or, if the reader is
prepared to answer that the negotiation process has failed to accomplish
reductions in the past, what then causes the reader to have any faith that a
constrained offensive arms environment can be created to allow the defensive
moves to be productive?

The seemingly obvious answer is to use the negotiation process to dampen
apprehensions about the possible destabilizing aspects of strategic defense on
the part of both parties. In short, if offsetting offensive reductions are
contemplated to maintain a balance and increase stability, this intention
should be made explicit as research proceeds. There is ample time to discuss
the issue and considerable drawback to keeping these sorts of intentions
concealed; uncertainty elicits response with known and effective offensive
systems and this would translate into increased offensive forces. Further.
SALT I requires discussion if abrogation of the ABM accords is contemplated,
and either party moving to strategic defense certainly constitutes abrog-.ion
of at least the intent, if not the letter, of the agreement.

A more philosophical answer probably lies in President Reagan's 23 March
speech and in the more recent writings of Schell and Dyson. They hold out the
prospect of a defense dominant national security environment in lieu of the
present condition where offense dominates. Simple reduction of offensive
weapons will not change the basic construct of the environment-the offense
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will still be supreme. Only by the introduction of defense can we hope to
achieve the situation where nations can defend, but cannot successfully
attack-a situation which is generally conceded to be at least as safe as today.
The larger questions, then, are how to get from here to there, and what else is
affected.

Notes

1. A rational argument can be made that there is already a great deal of uncertainty in a counterforce
strike. Such factors as polar flight and nuclear weapons effects certainly introduce major "uncertainties."
While these arguments are considered valid, one must still question why both superpowers are pursuing a
capability of prompt hard target kill unless their intent is its use. Thus, for the purpose of this paper, it is
concluded that the physical factors do not dominate the problem; instead, the dominant aspect of
"uncertainty" will be those items which are controlled by the other party and are, thus, likely to be
unknown to the attacker.

2. A "balanced" position also reflects long-standing U.S. objectives. In preparation for SALT 1, the
Nixon administration, under the guidance of Dr. Kissinger (then the Assistant for National Security
Affairs) conducted an interagency review to establish whether "superiority" or "balance" within the
nuclear arena was an appropriate objective for the United States. The report concluded that even if
desirable, continued superiority was not possible, given the observed Soviet nuclear buildup; therefore, the
United States should seek a position of"sufficiency" of strategic forces to accomplish our objectives. This
report is paraphrased in International Arms Control: Issues and Agreements, (Stanford Arms Control Group,
1984) as:

First, US strategic forces must discharge their basic deterrent mission. That is, they should
be able, even after an initial attack, to retaliate by wreaking an unacceptable level of
damage on the attacker. Second, the structure and survivability of the forces must be such that a first
strike would not offer an attacker any military advantage, thus ensuring 'crisis stability. 'Third, without
seeking to exactly match opposing forces, the US should deploy strategic forces whose size
and capabilities are not, and do not appear to be inferior to those of the opposing forces.
This concept which can be labeled 'essential equivalence' had the political purpose of
reassuring the US public and Congress as well as America's allies and clients. Fourth,
strategic defenses including ABM (unless otherwise limited by an acceptable agreement),
should be able to protect the United States against small or accidental attacks and should
contribute to the survivability of the deterrent ICBM forces. . . .(Underling added)

3. Given the spectrum of systems available, there is probably little or no chance this upper right-hand
area will actually be achieved. However, the avoidance mechanism will probably be proliferation, thus
pushing the "box" further away, possibly with ever increasing velocity.

4. The value of land based ballistic missiles, beyond economic factors, has long been touted as their
ability for prompt retaliation and penetration capability. However, if their contribution to Flexible
Response is limited to countervalue targets, "prompt" retaliation has little meaning. This could cause a
planner to contemplate reversing the ICBM role to one of a Reserve force-exploiting the
connectivity/retargeting advantages of the more modern ICBM's. Such change in role might be possible if
these forces had high survivability, as associated with an inexhaustible preferential defense and/or
superhardening. This might also answer many critics objections that the "prompt" feature of the ICBM's is
valuable only because they are vulnerable. The more recent ICBM characteristic of"prompt counterforce"
is also being critiqued. The scenario generally posed here is a Soviet strike on U.S. missile fields, a U.S.
launch tinder attack then the Soviets launching the remaining forces before U.S. ICBM's arrive; thus the
U.S. "prompt counterforce" retaliation does rsot perform damage limitation, but is useful for a first strike.
Switching the ICBM's to a Reserve role might alleviate this perception as well.

5. Even this list is not intended to be exhaustive, but it should be sufficiently illustrative to conclude this
portion of the analysis.

6. Clearly, the reduction in weapons must be of the proper type (unstable weapons), because reduction
of stable weapons simply reduces the zone of SALT I, which shifts, but does not diminish, the trend toward
instability. Additionally, the magnitude of the reduction is difficult to calculate because effectiveness of
the defense will be largely unknown to both the defender and the attacker.
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IV
Related Issues

This chapter takes several issues which have come up in my
discussions with other analysts, defense officials or others and
imposes them on the "model," where possible.

A ctive defense, we have discovered, can reverse the direction of
movement in the strategic nuclear model, away from converging

zones of instability. So can negotiated reductions in offensive forces of the
counterforce type. But, regardless of the method of movement along the
diagonal path, there is still the question of how far along this diagonal toward
the origin should the path be pursued? At least two factors come into play:
first, because of the geometry of the unstable regions within the zone of SALT
I, passing beyond the midpoint would again place the actors in the unstable
regions (concavity of the curve, derived with Chart 9); and, second,
approaching the area of Mutual Assured Survival (MAS) should only be
contemplated with great caution because, having entered that area, the
premise of deterrence is violated.

In the MAS area, the speculation arises that nuclear weapons have been
eliminated and the world is now safe for conventional war, or that nuclear
war is now "thinkable." These issues combine to raise real concerns of
proceeding beyond the midpoint of the SALT I region, unless the basis for the
model can be changed. The basis for the model, in fact for superpower
relations, is that: (1) superpower relations must be based upon mutual fear,
and (2) that nuclear weapons are the instrument to create that condition of
fear. Both conditions are the product of history and can be changed. In fact,
changing the relationship from mutual fear to mutual comfort would
undoubtedly be a better world; it is just that we have not yet been able to
envision the path to that condition.

Taking the second condition first-changing the basis for retaliation to
something other than nuclear weapons-that may be technically possible,
especially if the mechanism for deterrence is denial of objectives through
offensive counterforce. Emerging technologies are being evaluated in NATO
which would replace Intermediate Nuclear Forces; these technologies are
"smart bombs," hard structure munitions and sophisticated fuzing techniques
which allow an extremely accurate placement of an advanced conventional
munition. They may well achieve target damage levels approaching that of
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small nuclear weapons, but without the collateral damage or residual effects.
It is feasible that these technologies could be applied to the strategic weapon

arsenal. If this is possible, the zone of MAS could be penetrated by replacing

the nuclear retaliatory capability with these advanced conventional

munitions. What we would have done is to retain "fear" as the basis of the
relationship, but changed the instrument of instilling fear.

The first issue, changing superpower relations from mutual fear to mutual
comfort has been an optimistic but elusive goal. However, moving from the
current position to the point where passing the midpoint of the SALT I region
can even be contemplated is probably going to represent a long, intricate
series of moves and countermoves, over an extended period of time. Any
successful reversal of the current trend and subsequent downward movement
along the diagonal will undoubtedly require extensive coordination and some
cooperation between the United States and U.S.S.R., whether or not SDI is
deployed. Having reached the midpoint, some atmosphere of mutual trust, or
less apprehension, could surface and press national leaders to reduce further
the atmosphere of fear. If the present trend continues, this situation will be
out of the question; at the very least SDI offers a catalyst for reversal and a
chance to ask the question. Incorporated with the negotiation process, it
could further stimulate movement toward a more stable relationship at a
lower level of forces.

Still, in a world of deterrence based on either assured punishment or denial,
one must contemplate whether removing the nuclear threat would now make
the world safe for conventional war. As the first possessor of nuclear
weapons, the United States was able to maintain deterrence through strategic
nuclear superiority and conventional inferiority (Massive Retaliation).
However, as the Soviets built their own weapons the United States adopted
strategic flexible response and increased battlefield nuclear weapons. Still,
conventional inferiority could be accepted because escalation linkage to
superior forces was possible. As the Soviets continued to build, the United
States insisted that NATO change the strategy to a similar flexible response
for the INF and a commitment for increased conventional forces.

But, in the present state of affairs, the option for U.S./NATO escalation
superiority simply does not exist, bringing into question the viability of an
escalation strategy. If the escalation linkage is no longer relevant because
there is no superior rung available to the United States, then conventional
war may no longer be deterred by threat of nuclear escalation in the first
place. In this argument, in the context of our model, SDI, then, is not a
determinant in whether or not conventional war is more likely. The
relative likelihood of nuclear deterrence to conventional war is a function
of displacement from the diagonal; this is not determined by SDI but is

solely a function of a political decision to retain a balance of retaliatory
capability.
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This leads to a consideration of whether or not the SDI, in the protection of

forces or general territory, would "decouple" the United States from

European NATO. To determine this would require a semi-infinite nurm1er of

examinations, trading off a U.S.-SDI, Soviet-SDI, U.S.-Soviet-SDI, with
varying architectures protecting, fully or partially, weapons and/or

populations, either covering or not covering Europe and accompanied, or not

accompanied with various types of offensive reductions or introduction of

new weapons. Having examined most of these, I have satisfied myself that the

crucial variables concerning "coupling" are: (1) whether or not Europe has a

defense similar to that of the United States; and, (2) the conventional force

balance. In making this determination, I am assuming that defense
introduction, by either the United States or Soviets is accompanied by

compensating offensive reductions-otherwise the "balance" will be
maintained by some other sort of unilateral action.

As a matter of consideration, there is a considerable technical debate
concerning the feasibility of a U.S. territorial defense which might not cover
Europe or other parts of the world. This seems unlikely because effective
territorial defense appears to depend on nonpreferential defense (usually
boost-phase intercept) which, by definition, would be indiscriminate of the
weapons destination, thus protecting all regions of the globe rather than
solely the United States. Still, a prudent European would want to participate
in both the policy and technical aspects of SDI research in order to preclude
what is now considered "impossible."

The conventional force balance becomes extremely important to NATO
security, regardless of whether or not a U.S.-SDI covers Europe, as U.S.
strategic forces approach the "minimum deterrence" level of our model. In
this case, Europe could conceivably become a contained nuclear battle-
ground, or, at the extreme, be subject to a major conventional battle now
undeterred by nuclear weapons. The prospect of this could easily decouple
European allies from the United States and cause the Finlandization of
Europe, thus accomplishing a long-term objective of the Soviet Union. Such
an occurrence would be devastating to U.S. interests and the global coalition
strategy the United States maintains to contain Soviet expansion. This
possibility almost demands the United States investigate European defense
along with U.S. defense in the SDI research program-most likely through
the antitactical-ballistic-missile (ATBM) concept. It also demands, at some
point, that NATO redress the often discussed conventional force in balance.

Redressing the conventional imbalance, however, appears to be an
important issue almost regardless of the status of nuclear forces. Former
Secretary of Defense, Robert S. McNamara, in two Foreign Affairs' articles,

repeatedly draws the conclusion that nuclear weapons, in today's environ-
ment are of no use except to deter their use against you-in other words,
fundamental deterrence. McNamara's school of thought clearly establishes
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conventional force strength as the key to security in NATO which is the
absolute converse of the present arrangement. No matter what the reader
may think of McNamara's agreement, and many scholars disagree with him
completely, the gradual reduction or elimination of nuclear weapons will
cause the arguments he presents to surface. Further, the arguments take on a
completely different flavor as a function of whether the reduction
(proceeding downward along the diagonal) is done with or without defense.

If the downward-diagonal movement is accomplished without defense the
following situations emerge. First, at some point all other nuclear weapon
powers achieve coequal status with the United States and U.S.S.R. While this
may be no particular problem, history provides no precedence for dominant
powers granting such equality to lesser powers; there is, therefore, a question
of political feasibility concerning this level of reduction. Second, or perhaps
even simultaneous with the first issue, verification is raised as a dominant
issue. As referred to earlier, large numbers of weapons somewhat ease
sensitivities to verification-lower numbers cause the issue to be paramount.
Third, and probably late in the process, there will be a great incentive for
non-nuclear weapon states to acquire these weapons. With the present large
inventories, there is little incentive to proliferate-with the major powers
now having few weapons, and being "defenseless" the incentive may be
overwhelming. On the case of the more radical states, this presents a
particularly dangerous world situation.

However, if the downward-diagonal movement is accomplished with
defense, these issues are shaped differently. First, and probably rather early in
the process, other nuclear weapons states are negated as nuclear powers.
Although this may be a problem for the NATO Alliance, it may be more
manageable than the coequal status issue. Second, even at extremely low
levels of nuclear weapons, the importance of verification is diminished in
proportion to the degree of defense present. Third, any apprehension about
proliferation is reduced-even beyond what exists today. In my opinion,
these arguments, alone, may make the case for at least limited levels of
defense. But, I do not conclude that these arguments establish an overriding
case for the more inclusive environment where defenses dominate. That
demands further examination and will be addressed in coming chapters.

A reader may be wanting to examine whether, or at what point, a
movement to defense could be "terminated," assuming that it is not desired.
The answer probably lies in the logic developed during SALT 1. Here, both
parties agreed to the principle of balance, and to the fact that the balance was
to be verified by National Technical Means (NTM). Those activities or
systems which could be verified by NTM could be negotiated and limited;
those which could only be monitored by other intelligence sources would not
be limited. Instead, it was up to each party, independently, to pursue a balance
in these areas.
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Research is a specific area which can only be monitored, versus verified.
Thus to be balanced either no party is performing research in new defensive
technologies or, both sides must in order to buffer a destabilizing "breakout."
Given that the Soviets are performing research in this area, as is the United
States, both sides must continue or both sides must cease. But for both sides to
cease implies verification through NTM, which for research is impossible.
Therefore, research must continue to prevent the third case, breakout, from
occurring. Further, this research must seek to determine how an SDI might
work as well as how it could be countered-both vital elements, as discussed
before, in calculating the offense-defense relationship essential for a
deployment decision.

It would seem obvious that research into SDI is going to continue and that
any deployment decision, contemplated or actual, will significantly influence
national security matters well beyond that of the strategic nuclear
environment. Critics and advocates alike seem, at this stage of the open
debate, to have been far too narrow in their arguments. While the critics have
concluded that SDI will be destabilizing, decoupling, destroy hopes for arms
control, fuel the arms race, etc., their arguments need to be modified by
substituting could for will. On the other hand, the advocates' stance that SDI
will increase deterrence, support stability, etc., needs to be tempered
similarly by could and to have a follow-on question of how? A later chapter will
provide more detailed analysis of several of these issues.
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V
Treatment of Implementation Factors

Here a crude "pert-type" diagram is developed as a demonstra-

tion of how national strategy, R&D, and deployment might be
melded into a decision process.

A lthough we have a general idea of how a "balance" position on the

.diagonal could be maintained, it would be impractical not to extend

the discussion to determine h( w to direct Research and Development

resources toward initial deploy ment. The maintenance of a stable mutual and

extended form of deterrence is the objective to be kept in mind. Our

discussion will center on the SDI deployment decision relative to stability

through injecting active defense (counterforce) into the relationship. In

general, the debate on crisis stability centers on whether or not strategic

defense would create a situation where one party could perform a

counterforce first strike and then blunt a "ragged retaliatory response."
A review of current SDI proposals reveals there are four general categories

of strategic defense being contemplated:

Treaty Constrained Preferential Defense. This is a point defense of one site and

constrained to being able to handle a limited attack. The Homing Overlay

technology would meet treaty constraints. If new technologies were

employed such as land-based directed energy weapons (DEW), or advanced
kinetic energy weapons (KEW), some modification of the ABM Treaty
probably would be necessary. The purpose of this subcategory is to preserve

the intent of the Treaty.

Expanded Preferential Defense. Using the same technology as listed above, the

area covered is expanded to provide some semblance of territorial defense.
This would violate the ABM Treaty. Most open literature indicates this could

be accomplished with endoatmospheric KEW or DEW systems.

Quasi-Preferential Defense. Using some sort of KEW or DEW kill mechanism

for midcourse intercept, a wider area is defended. Depending on where the
intercept is contemplated, this sort of defense can be preferential (i.e.,

warhead destination is known) or nonpreferential (warhead kill is

accomplished before warhead destination is calculated). Most experts agree
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this requires at least a space-based sensor system coupled with either a
space-based or rapid pop-up kill mechanism.

Nonpreferential Defense. The general scheme for wide area protection is
boost-phase intercept from rapid reaction, space-based systems. In this case
target destination is not known. Most analysts agree that this method provides
the largest defensive leverage because a single booster kill eliminates several
warheads and accompanying decoys.

Nearly all proposals speak of a layered approach to strategic defense in the
final states of deployment. The layers would be boost-phase, accomplishing a
great deal of filtering; midcourse, focused on high-value areas; and finally, point
defense of critical targets. Although a fully deployed system could encompass
all of these concepts, it is our objective to determine if there is a preferred
order of employment which might facilitate "walking the diagonal" in the
previous model.

"ASTRODOME'
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C.A 3

It GENERATION 2nd 3rd FOLLOW-ON

FORCE DEFENSE
PATH: DESCRIPTION ZERO LOW HIGH

A TREATY CONSTRAINED ZERO 0,0 0,1 0.2
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D UNCONSTRAINED, BOOST INTERCEPT

Chart 19

Chart 19 shows the relative effectiveness which might be obtained if each
of the four options for defense were pursued independently. Path "A"
represents option "A" and "B" option "B," etc. Improvements are plotted
according to technical generations or improvements in the concept.
Although this chart is clearly a rough approximation, the relationship
between the paths is worth evaluation. First, path "A" is available rather
early, but will not lead to a significant increase in the overall "effec-
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tiveness" of strategic defense. It is simply too limited. Path "B," although
it will achieve greater effectiveness eventually, is still limited by being a
point defense. Path "B" may be more limited by economic factors than by
technical ones. The first generation version of path "C" would certainly be
available later than either "A" or "B"; however, at each step, its
effectiveness is higher than almost any version of the point defense.
Nevertheless, filtering by a midcourse system would decrease the stress on
a point defense thus providing a synergism if A, B or C were combined.
Still, path "C" does not approach the "Astrodome" level of defense. Path
D," most likely based on boost-phase intercept, would be a considerable

time period away; but, once deployed, its effectiveness could approach the
100 percent level of defense against ballistic missiles.

Although these paths will be evaluated independently, the reader should
be aware that a decision could be made to move from point A-1, B-2 to C-3
as long as the research and development indicates feasibility. Our purpose is
to see what points might logically be excluded for reasons of maintaining
stability. Questions of costs and other criteria applying to such a decision
are not here addressed, only stability. In order to accomplish this, Chart 19
provides a matrix in the lower right-hand corner with the variables of zero,
low and high defense of cities and forces respectively. Force defense, or
point defense, is generally a preferential defense; while city, or territorial
defense, is nonpreferential. The present position is zero defense of both
(element (0,0)). The desired end position, according to the President, is
element (2,2).

It should be emphasized that this particular portion of the analysis concerns
ballistic missile defense. However, a similar analysis could be taken for other
types of defense, such as against cruise missiles or aircraft, assuming the
methods of defense could be partitioned into preferential and nonpreferential
modes. As is often pointed out by critics of strategic defense, if the threat
from ballistic missiles is negated, there is a strong possibility that the
superpowers will switch to other nuclear delivery systems. The object here is
to focus first, as the President directed, on the most destabilizing aspect of the
situation and to determine if a logical scheme can be developed to change the
overall strategic situation. It is proposed that that process involves moving
from (0,0) to (2,2) on the matrix.

The path between these two cells can be accomplished in several fashions:
for instance, by going directly from (0,0) to (1,1) to (2,2); pursuing the
boundary from (0,0) to (1,0) to (2,0) to (2,1) to (2,2); or by various
combinations in between. We are interested in selecting the path which could
offer the greatest stability. Table I lists each of these matrix elements and
their relative influence on crisis stability.

Table 1 is based on the assumption that the United States does not make a
collateral reduction in offensive counterforce capability and present force
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levels are not augmented with increasingly destabilizing offensive counter-
force weapons. Using these assumptions, there is no path that maintains a t
balanced version of stability. What we have is stability based on U.S.
superiority, even at the objective cell (2,2). This contradicts the President's
statements. Therefore, the United States must contemplate offensive
counterforce reductions, to be consistent with the President's statements, if
SDI is to be used to go beyond cell (0,1) using path "A."

However, even a decrease in these types of weapons will not make the (2,0)
or (2,1) cells stable or balanced. A reduction in offensive counterforce
weapons by the United States in supporting (2,0) or (2,1) would create a
situation where the Soviets could disarm the United States and hold U.S.
cities hostage to the degree of effectiveness of the SDI. The United States,
having provided no alternative "insurance" for its retaliatory forces, cannot
sensibly reduce offensive forces in these cells.

Further, cell (1,0) makes no strategic sense. Even in the context presented
by Freeman Dyson in Weapons and IHope that "... since survival may be
possible, it makes sense to save lives ...since survival may be impossible, it
makes no sense to count the lives saved. . . ,"cell (1,0) is generally considered
more difficult to obtain than either (0,1) or (0,2) and, proceeding beyond (1,0)
requires the concepts of the earlier available cells. Cell (1,0) is thus rejected
because there are better routes to the same objective.
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Chart 20

Chart 20 shows the elimination of the less than desirable cells and
superimposes a "keep out" area on the implementation chart. A stable path,
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the only path remaining from (0,0) to (2,2), is along the border and lightly
shaded. This approach indicates that an early deployment decision on point
(preferential) defense would be sensible, especially if accompanied by
offensive force reductions, and that an increased emphasis on defense of
forces could be both balanced and stable.

However, in order to reach the President's goal of (2,2), some research is
going to have to be performed in nonpreferential, most likely space-based,
mechanisms. Still, deployment of these type systems should be delayed until
the force structure is altered to maintain stability. An abrupt shift to
nonpreferential systems could upset a critical balance and provoke a Soviet
response of the type described in Chart 16. As already discussed, in the
absence of proof of a sense of urgency, there is no need to proceed at an
alarming pace toward the nonpreferential systems.

Soviet reactions and perceptions are obviously very important. It is
postulated that a similar matrix on stability and balance could be created for
the Soviet Union, possibly even with identical conclusions. Further, the
United States and Soviets could cooperate and speed up the process and each
achieve an "astrodome." For instance, if "unstable" systems were eliminated
through the negotiation process, there would be little need to deploy a robust
defense against a capability that no longer existed. However, a "limited"
nonpreferential defense might be contemplated to buffer the verification
concerns. This would obviously save both parties significant resources and,
quite possibly, build the confidence needed to be able to contemplate passing
beyond the midpoint of the SALT I region discussed earlier.

Figure 20, and the previously developed model might also have some
applicability to Arms Control. Many specialists agree that arms negotiations
have failed to achieve meaningful reductions or a more stable environment
because such discussions have focused on creating a balance rather than
resolving the "problem" of stability. Negotiation thus degenerated into
exercises in "counting" which ignored the central strategic problem-that
both sides were proceeding toward zones of critical instability.

The model presented in this paper is based on symmetry. If the United
States or the Soviets were asked to redraw the model, both would structure a
series of rectangles, rather than squares, each showing the other side at a
relative advantage. But, having agreed on the "physics" or "mechanics" of
operation within a symmetric model, perhaps negotiators could identify the
offending systems and use the principles developed here to resolve the
problem. It might be possible to restore a symmetric position if the cause of
the asymmetries could be clearly identified.

This, of course, implies that the Soviets are willing to approach the
negotiations from a "problem solving" perspective rather than as a
competition for relative advantage. The same can be said fur the United
States. Whether or not this is possible is rather difficult to forecast, but most
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complex problem solving does being with some sort of modeling and
investigation of how key variables operate within a theoretical and
constrained environment. Having discovered how the system should operate,
it is often easier to interpret the "real world" and engineer solutions. While
this model might not be the approach to unlock the arms negotiation
conferences, the technique of dealing in abstractions first might prove useful.
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VI
Historical Evolution and Trends

This chapter will display the "model" at some intcesting
historical points, as well as attempt to describe "reality" from the
U.S. perspective, with the objective of predicting how the model
will look after the M-X/D-5 deployments. This section is
necessary in order to conclude with recommendations on how to
begin a shift toward defense-dominance with respect to the
already derived dangers.

T here can be no question that the United States held a nuclear
advantage at least through the late 1950's; for a long time after WW II

the United States had the only nuclear weapons. Up until the launch of
Sputnik, the Soviets simply did not possess a nuclear delivery capability on a
par with the United States. Sputnik, however, laid the groundwork for U.S.
concern and, eventually, the Missile Gap debate of the 1960 elections. The
general argument presented in defense circles was that the Soviets possessed,
or might soon possess, sufficient ICBM's to "disarm" the United States
because strategic warning was absent, thus bombers (the main retaliatory
capability) were quite vulnerable. The "model" may have appeared as in
Chart 21.

Even though the United States obviously possessed significantly greater
numbers of delivery systems and warheads, the "instability" of Soviet
ICBM's, approaching the "disarming" line, prompted a vigorous U.S.
response. Recall from the previous chapters that the three general approaches
to correct a perceived instability are to: build offensive insurance forces;
negotiate the instability away; or, defend the existing forces. In the late 1950s
the United States blended the first and last options, undertaking a significant
building program which expanded ATLAS, added TITAN I/I and
introduced MINUTEMAN as well as replaced the sea based REGULUS with
the intercontinental POLARIS. By 1962 each of these "modern" weapons
was arriving in the inventories. It also should be mentioned that the manned
aircraft capability was being funded heavily, including procurement of the
last of the B-52 fleet, research/testing of the XB-70 and initial design of the
F(B)-11l. On the defensive side, the United States rapidly expanded the
Distant Early Warning (DEW) Line system, created the Ballistic Missile
Early Warning System (BMEWS), emphasized Nike air defense missiles, and
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expanded SAC bomber basing concepts for satellite alert/dispersal and
created "fast escape" procedures for alert bomber crews.

The response was dramatic, rapid and, many historians assert, excessive to
the point of being unwarranted; the basis for the latter argument being a
severe intelligence overestimate of Soviet ICBM capabilities. But my point
here in displaying this model (Chart 21) is that the estimates were believed
and acted upon. When the model approaches the disarming level, whether
through false perceptions or not, severe reactions are exhibited.

The model with respect to the period of the SALT I negotiations some 10
years is also interesting. During this period, all weapons were believed to be
of the stable variety. Chart 22 plots the SALT I agreed position with the
assumption that all ballistic missile launchers had one warhead and that all
bombers carried four bombs.' The position in 1968 shows a U.S. numeric
advantage, in 1972 a Soviet numeric advantage and the SALT I position
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Chart 22

surprisingly equal. (The bomber numbers were obviously a part of the
existing strategic situation and hence of the strategic calculations and
perceptions even though they were not a part of the specific agreement.)

By the time of SALT II, many weapons characteristics had changed.
MIRVed ballistic missiles had been introduced and bombers now carried
missiles. Further, the debate over strategic balance had become heavily
dependent upon whether French and British systems, or Soviet missiles aimed
at Europe or China, were to be included. For the purpose of the next display,
only the systems addressed by SALT II will be charted. Chart 23 shows that,
once again, the United States had "superiority" prior to the agreement,
shifting subsequently to Soviet "superiority," but arriving at a "balance" of
forces in the Treaty itself. Although no ironclad conclusions can be drawn
from these last two simple figures, it would seem that "agreement" can be
reached when the Soviets have achieved at least rough parity in the systems
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being discussed. This would coincide, somewhat, with more cynical views
that the United States has little pressure to agree as long as it is ahead, and
great pressure to agree to prevent falling behind, once the Soviets
demonstrate the technology. This analysis might also extend to an observation
that neither nation will agree to a limit until a perceived "balance" has been
(or is about to be) established in force levels-in other words, negotiations are
not historically used to create a balance, they are used to maintain it. This may
be a significant factor in predicting the course of the arms buildup from this
point on.

The U.S. perspective on the present (1986) is shown in Chart 24. The
"window of vulnerability" concept stems from the SS-18/19 (approximately
2300 warheads) which could severely degrade U.S. ICBM forces and,
possibly, "disarm" command and control connectivity links. As articulated in
the open debate, this imbalance has been used to justify the strategic
modernization program which includes the M-X, D-5 and B-1. The "model"
predicts a rapid and aggressive response to the Soviets approaching the
disarming line, somewhat as in the late 1950's. Given the climate of U.S.-
Soviet relations in the 1978-82 decision-making period, it is not surprising that
the negotiation option was ignored.

But what will the model look like once M-X and D-5, in particular, are in
the U.S. inventory? By 1976, the United States had a lead in warheads. By
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1978, the Soviets were surging ahead. The "plot" is within the SALT I region
because, although the region had expanded considerably, the "instability"
associated with the SS-18/19 had not yet been recognized.

Chart 25 assumes the M-X and D-5 are "added on" to the present level of
U.S. forces wherever reasonably possible. In general, this means replacing
MM II with M-X and the remaining single warhead SLBM's with D-5.2 The
net shift, assuming 2300 such warheads are added, is to the U.S. advantage
(U.S. side of the diagonal due to larger base number of stable weapons). Given
the possibility that achieving "balance" in the inventory by this method may
precede negotiating a balance at Geneva, this movement might not be as
destabilizing as some critics have thought. However, the reader should also
observe that both sides are now further away from the SALT I region and in a
more narrow area of stability, hence tolerance for difference, than if the
negotiation process had simply reduced the number of Soviet unstable
weapons.
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Consider another possibility for the near future. Chart 26 shows the result
if the United States were to match the 2300 Soviet prompt hard target kill
warheads, and also reduce the number of stable weapons to shift the SALT I
box into approximate balance. Although the "balance" is created in the force
structure, possibly a precursor action to negotiations, the distance to return to
the SALT I box is now further increased and the tolerance for difference
greatly reduced. If the thesis of balance then negotiate is correct, then this
particular combination would achieve arms race stability ahead of crisis
stability-exactly the opposite of what is desired; by creating a "balance" of
unstable forces, crisis instability is increased. This appears to make a stronger
case for a move to strategic defense, if SDI is used to counter (or balance) the
unstable systems.

There are a couple of conclusions which can now be drawn. First, it appears
we are heading into an area of lesser tolerances for difference due to the
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introduction of increasing numbers of unstable weapons. Which party
introduced the weapons first is of little consequence. The fact that these
weapons may be determining the course of the arms race is the important
factor. Once large numbers of these weapons exist, political motives may
demand balanced inventories before the negotiation process can arrest the
movement toward absolute instability (the upper right-hand box). However,
creating a "balance" in inventories of unstable weapons also dictates less
room for negotiation.

Further, if defense is introduced in these regions of lesser tolerance, the
effect of defense will be far more difficult to measure. Offsetting offensive
reductions by introducing defense will be more difficult to calculate and
agree upon, and we may ind ourselves in a situation described best by Charts
15 through 17. In this case, one side has the technology of defense but, because
of the perceived abrupt "upsetting" of the balance by the defender, the other
party increases offensive forces.

. - , .. . . _ -- ,I.= _. . . .. ..
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An argument was offered previously that early deployment, probably
preferential and low effective, defenses make only a contribution to
"uncertainty" of success, especially of the disarming strike. However, if one
side introduces defense, while the other side offsets this defense with unstable
offensive forces, the "failure" of defensive systems to "defend" becomes
significant (see Chart 18). The statistical contribution for defense rapidly
becomes one of "certainty" of failure of greatly imbalanced offensive forces
rather than uncertainty of success. The defender thus bears the entire burden
of maintaining stability and, if unsuccessful, also bears the entire burden of
that failure.

It would seem, then, that the path being undertaken by increasing prompt
counterforce weapons is not only dangerous from the perspective of stability
in an offense-dominated environment, it may even preclude a shift to defense
without exceptional risk.

It is here that a consistent, complementary, policy of arms reduction,
negotiation and (perhaps) defensive system introduction becomes a para-
mount. As stated earlier, introduction of strategic defense can be coupled
with offensive reduction to maintain an approximate position of balance. But
it is now clear that the offensive reductions must be in the category of
counterforce 3 weapons-otherwise defense will have the effect of augmenting
rather than decreasing offense. Referring back to the general structure of
mechanisms for achieving deterrence, as active defense becomes efficient at
performing the counterforce aspect of deterrence, the only offensive
reductions that allow for relative balance of concepts are reductions in
systems those which also performcd the counterforce task.

The previous chapters have established a general framework for achieving
the U.S. objective ofa stable, mutual, extended deterrence of conflict with
the soviet Union in either the NATO arena or a central system, nuclear, war
escalating from other tensions. It should be clear that active defense (S1)) is,
at least academically, a legitimate policy option which could either augment
or replace offensive forces. It should be equally clear that defense could prove
dangerously destabilizing to an increasingly precarious balance. Or defense
could provide relief from a ratcheting offensive arms race. The answer
depends on what is done concurrently with offensive forces and with arns
control.

But, it is not sufficient to conclude that national interests and objectives
could potentially bc supported by Sl )I. It is necessary to extend the analysis to
a treatment of supporting strategy before conclusions can be drawn and
recomtndations made concerning whether or not to pursue the path of
active defensc. It is the purpose of the following chapters to more closely
cx aninc the models and theoretical concepts derived thus far with respect to
thc current U.S. strategy of Flexible Response. The specific otbjective is to

mistruct guidelines bv which the "tratisition period' might bc manageable.
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Whether or not the recommendations are politically feasible will be left to
the reader.

Now, a personal note to a reader who may have experienced some
difficulty following these last charts, or one who questions my "accuracy" in
plotting various historical positions. To be direct, I share the frustration. I am
almost convinced that the "model" has great utility framing the general
argument, or in pointing out critical issues for further examination. But it
loses its utility, quickly, when examining the issues in detail. At that point,
more complex, exacting models are required. Still, I believe it captures the
general environment.

Notes

I. The Chart is relatively insensitive to the number of bombs carried by manned aircraft, "4" is selected
as a common number which appeared injanes, and in texts on the nuclear problem. Similar conclusions can
be drawn using 3, 4, 5, 6, or even 10. The driving factor is missile warheads.

2. The calculation is based upon 450 M-X, not the 50 presently funded. The point is, a straight
M-X/MMII exchange, which is technically possible, would create the balance.

3. Obviously, the "prompt" counterforce weapons (ballistic missiles) should dominate the reduction
scheme.
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Part II
The Transition Period

VII
The Strategic Choices
and Flexible Response

Several recent authors have observed that a world where
nations could defend, but could not offend, would be an equally
stable, and perhaps more safe, world than what we have today. It is
the purpose of this part of the book to examine the changes in
strategy, and supporting forces, which might occur in a transition
to a defense dominant environment.

A ny discussion of nuclear strategy must begin with the question of
kwhether or not a nuclear war can be limited. If one accepts that a

nuclear war camnne be limited, that uny exchange leads to global devastation,
then the sole utility of nuclear weapons is deterrence. Further, it is' fundatmn [a/
deterrence (versus extended), bccausc thrcatening mutual suicide is not
credible for anything other than preservation of-one's own survival. Because
the assumption is that an exchange cannot be limited, Massive Rctaliattion
becomes an appropriate descriptor for the strategy., Supporting weapons
should be designed to facilitate the assumed level of destruction anod. hence,
would be biased toward maximizing collateral ,Image. Therc would bc little
demand for accuracy and ccrtainlv no tactical incentive tor rcduction of
yicld. Studies examining this approach have concluded that as t-c'V as 1 ,(0-
1 ,5()( 2 )ot t h e "proper" weapons (large yield, heavy f, lout, tc. ) arc reluire1d
to achieve the eapability to implement this strategy. Operating with the
"'NO" assumption, (that is, no linited nuclear war possible) a "onc-ti-

usc conlmand and control system could be casily. ustified ind an re t'rences
to. or requirements of, a protracted cxclange scenario could be disc.i et'd
Ilowcvcr, if prompt counterforce weapons did cxist, despitc tle scllllnc

iticongrui ty with th "NO" assuptiion, their prcscnce would dictate
constructing an impcceable indications and warnig (I& W) sVstcI ,is a butter
to preclude "launch on crror.'
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If. on the other hand, one answers "YES" that a nuclear war can be limited,

then the environment takes on a much more complex shape and a spectrum of

tactical concepts emerge which produce a very different retaliatory strategy.

Under the assumption that limitation is possible, one must contemplate how
the conflict could be either contained or halted once initiated. An attempt to
"limit" implies a restrained retaliation. Further, one must also consider that

the "limitation" or termination may not be successful on the first attempt;
successive, small, nuclear exchanges may be necessary. Thus, under the

assunption of "YES," limited, controlled, and potentially protracted
exchanges become central to deterrence.

But the major issue is still: on what terms could limitation occur? Is it
possible that a nuclear exchange could be halted if both powers experienced a

taste" ofthe exchange well below that of wholesale devastation, yet clearly
foreboding disaster? Such a possibility might dictate retaliating against
militarily significant targets, limiting collateral damage, and preserving the
opponent's I&W/C31 systems. Can a nuclear war be terminated, under a
concept of limiting damage to both sides-basically a 'tit-for-tat' exchange
concept? Or, should one seek to dominate after an exchange in order to enforce
a halt? This latter approach, especially, requires counrertrce targeting or a
preplanned, and structured, superior rung on the escalation ladder to which
one could threaten to proceed. If one accepts the path of escalation
dominance, the consequence is that one must also define war termination "on
favorable terms," develop a warfighting approach and, finally, entertain the
ultimate in escalation dominance, the ability to disarm the other side.
Unfo0rtunately, this range of retaliatory options parallels and underpins the

strategy of Flexible Response and its sophisticated escalation structure.
Also unfortunately, and in contrast to what might seem logical on the

surface, a damage limiting strategy requires more weapons than a strategy
which is designed to maximize damage. The multiplicity of potential
retaliatory options associated with Flexible Response dictates at least an
order-of-magnitude increase in the number of targets and weapons over the
concept of Massive Retaliation. The answer "YES" is thus seductive and,
some argue, counterproductive.

Critics argue that Flexible Response compels a decision maker to think
through, and develop, a warfighting capability which, in turn. nmakes a
nuclear war more likely. Initiation of an exchange becomes more "tempting"
the greater the belief that it can be limited and/or the closer one approaches .a
disarming capability-which may well follow from constructing counter-
force retaliatory options. On the other hand, supporters of Flexible Response
point out that Massive Retaliation lacks crcdibilitv because the choice in crisis
is suicide or capitulation. Further, if deterrence should fail, and the choice
made to carry out the strategy of massive retaliation-civilization cnds-
when it might have been possible to halt the exchange. Given any possibilitx

• .. .. .. . .. . .-. .



56 SDI: A Policy Analysis

at all of failure of deterrence, or of an "unintended" exchange, supporters of
Flexible Response establish a moral imperative to attempt to terminate; thus
Flexible Response is their only alternative.

Two intellectual inconsistencies thus surface pertaining to nuclear strategy
and supporting forces. First, the assumption that a nuclear war might
somehow be limited requires more nuclear weapons than the assumption that
it cannot. Second, contribution that nuclear weapons make to deterrence is
based upon the assumption that the exchange cannot be limited, whereas
restoration of deterrence depends upon the assumption that it can. But we
must choose a position because, in practice, no compromise positions (such as
"yes maybe" or "no but"); "yes" or "no" drive strategies and force
structures which are radically different. One must make the hard choice of
Yes or No. The choice is further complicated because Massive Retaliation
only provides for fundamental deterrence; if the United States adopts Massive
Retaliation for central system nuclear forces, some other mechanism must be
found to achieve extended deterrence. The options here range from U.S.
non-nuclear forces (which are expensive) to non-U.S. nuclear forces (which
dictates proliferation of nuclear weapon technology).

The choice of "YES" or "NO," especially as applied to central system
nuclear forces, therefore, demands that the remainder of the linkage concept
be considered. Here, the same "YES" or "NO" question has to be resolved
relative to theater or intermediate nuclear forces-if the answer is "NO,"
then discrepancies in the conventional force balance will obviously dominate
the debate over how to maintain the objective of a stable, mutual, and
extended deterrence.

For the United States, the basic choice was made by the Kennedy
administration as "YES" with the adoption of Flexible Response, and that
strategy has matured under successive administrations. But, as critics feared
all along, weapons have been developed which broach the more objectionable
aspects of the strategy-effective warfighting, especially by the party
initiating the exchange, with some discussions of escalation dominance. It is
becoming increasing difficult to distinguish between weapons which support
the damage limitation/escalation dominance concepts of Flexible Response
and those which violate the premise of deterrence by achieving an advantage
in a first strike. In terms of the previously developed model, the upper
right-hand region is being rapidly approached. 3

These sorts of issues must have seemed relevant to President Reagan when
he proposed the Strategic Defense Initiative. it seems to have been his
objective to direct the scientific community to offer another choice-to
move to the defense dominant world mentioned in the preface. It also is
becoming clear that the President does not propose to change the basic
objective, deterrence, but rather to remove the "immoral" aspect of national
defense through nuclear offense in retaliation. If one accepts that as the
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President's intention, then it becomes important to more closely examine the

objective, deterrence, and determine how introduction of defense might

contribute or detract front that objective.
Deterrence, as structured today, is extended deterrence-with the

extension being provided primarily to European security. In Europe,

U.S./NATO conventional forces face superior U.S.S.R./Warsaw Pact

forces, This automatically ensures a defensive only NATO position congruent

with the defensive nature of stated NATO objectives. However, should the
Soviets initiate aggression, U.S.-controlled nuclear forces in the European
Theater are poised for immediate retaliation. By virtue of U.S. control over
these systems, Soviet retaliation against the United States is considered likely.
The "incredibility" of this scenario-that the Soviets would risk their own
survival to conquer a devastated Europe-is designed to achieve deterrence.
This is the essence of the linkage argument and it "couples" U.S. survival to
European security.

By virtue of a decade of stated non-aggression policy, the United States
also accepts a concept of "mutual" deterrence, vis-a-vis the Soviet Union
thus the basic objective of deterrence becomes one of mutual extended
deterrence. Seemingly complicated enough already, another adjective must
also be added-that of stability. In the ideal world, mutual extended
deterrence would be achieved without constant "tinkering" or revision of
supporting forces and scarce national resources could be turned to other
demands.

If the President intends to preserve the present objective, a stable mutual
extended deterrence, then the transition period of introducing strategic
defense must be examined against that objective, the strategy (Flexible
Response) and the supporting forces. In order to do that, it should be
recognized there are several interpretations of the final position of a strategic
defense. These interpretations arc:

A. A condition where the "disarming" strike is so complicated that
uncertainty dominates rational calculations.

13. A condition where "disarming" is not possible, because nuclear
retaliatory systems are defended with relative certainty.

C. A condition where certain types of nuclear weapon delivery capabilities

are negated (usually ballistic missiles), yet other nuclear delivery capabilities
exist.

D. A world where nuclear weapons have lost their utility, but conventional
(non-nuclear) offense is still possible.

E. A defense dominant world, in its entirety; in other words, a defense
against all types of offense, nuclear and conventional.

These descriptions are offered in the order of what is generally consisted to
be technically feasible, from least to most difficult. Hence this is the
chronological order of what we are likely to encounter as choices, during a1
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transition period. It is arguable whether these choices are tchttologieilly
Independent or whether a lesser earlier option may be mandatory' tor a later
capaibilihrv. For instan. in order to achieve ",is it necessary to achieve
"13''? Certain commllonl tchniologies permecate all choices, sueh ais computer-
ized battle management. Others technologies sem] specific to the objectives.

such as enido-atmosphic interception for terminal defense against ballistic
missiles. But these five choices are sufficiently different inI their Influence onl
the stra tegic environment, and Ii kelv to occur in a pc i rder, that this

t-waiv breakout is handy for anialysis. Each also has considerablv different
Implications for strategy and supporting t ortes. Further, it seems possible to
set any of the above as the "final objective " for defensive capablilties.

Concerning st ratezv [Itxible Response dlietates anl avail abil itv of

nlumer-ous retail aitory )pt ions -with increcasing flex ibilIity required as' one
covers more of the speit run of possible stra tegic goal s. The more one
attemlpts to spanl the entire spcct runt the greater the number of- weapons

reqtI~ired--and/or. thle niore demands One places, onl an inmediate retargeting~
ant (i cpaili t. Lcest thait the HcIe ble Response strategy con taus the

)HollxIng possil Noal in "dscn Oii~ rder:

* D isarming (prompt counterforce or CF)
" War winning (countcertorce)
" f-avorable was termination (CF)

" Estadatioit control tor donminance ((CF)
L si.daatin control tor daniagelimtto I Ic itevaI

* letxible targe tin/lc x-cti oll for signa iI ling Intent to proceed or to
achieve'V inte.r-war bargaining (C(F/C ).

At tack size vairies with each of these approachecs. tromt qti te "small
execu tionls at the loxver end of the spc.trumi to cxtremel v large op)tioins at tlit(
othecr eiid. "SitAl is Mn qtIioteS i1titntinlly. It is ludicrou-s to contmpIIlate
sollicthing Iike a " 'urgical nuceleart strikec since we are dealing xvi th waoi
Of MtAY, des'trution tte0te "smlall" 'Is anaily ~sI criticized termn. I fet-e "smiall
Is 11ecilt in) the( sen1se of hecig below the thireshtoldf ot t'imtUtt destrtk tion,. with
the( spc ific imteiitioni of briningi the oiitfict to a halt betorc that level is,

rIcled]. "( oiitidetit," me1ans soite interpretaition of statistics tbai NOUld
Lcause a dcision makecr to concludec that thte strike would g~o as pliititd %\itlt ai

ci, tield degree Of ) crta int y. I ie specific statistic.a measurecs are I.iniport olt
b'cauLse *I st ra teuic defenise Iinfluenes these varibls inI differeitil \\ iv s~ 5vill

be( spcifically addressed It "I hte l11la1ntrs l~crspco.ti xc.
)II the( gi lod scale. Fle'xileL Resp)Oitse blenlds the wrrainty Ofeli sh-MAIII~IQ
I( die lese attac.k) witht either icii'tOf ofailtire ort umcraiiuy of suitcss at i Ille

uiglier- level s of imiitiA attack. ft iS tlte HLticlear plaitier's probleim to 1t.ieritc
the 1vailalble ))eipous with the appropr-ite statistical Iilasures 'Inid to arr ive
.0 .1 slupporting force- stitrucr/control iltcltanusit to imiplemtentt Flexible
Rcspotisc ailld aclcxe a stable. ituttial. e.Xtetlded deterremitemvotet
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VIII
The Planners' Perspective

The point of this chapter is that a military planner must make
judgments, based on statistical considerations, of what might
occur during a retaliatory strike. In the absence of defense, all of
the variables are known to the planner and, generally, under his
control. A defense greatly complicates the environment. Sonic
reasonably sophisticated probability functions will be used to
explain how defense changes the expected distribution of possible
outcomes of a retaliatory strike. It is not the intent here to
rigorously predict what will occur, but instead we wish only to
show how defense may so compound a military planner's problems
that certain aspects of stratevgy may have to be altered.

T hree types of statistical measures become interesting in evaluating
the relationship between SDI and Flexible Response. First. expected

value is important in determining the number of events that should occur
(weapons arriving on target, the damage expectancy of the attack, etc.), so
that offensive planners can approximate the required attack size (a critical
aspect of Flexible Response, it will be recalled) and weapon allocation
pattern. Second, the statistical confidence that the specific event will occur
can be calculated from two perspectives: the confidence that at least the
number of events required will occur; and, the confidence interval about the
expccted value to measure whether that number, and only that number, will
occur. 1

To elaborate by example, consider the following. A military planner is
directed to structure a retaliatory attack against a single target which,
because of the characteristics of the target, requires two detonations to create
the desired level of damage. l)uc to combinations of offensive system
reliability, accuracy, etc., the planner may calculate that it requires tour
weapons to be launched in order to achieve an expected value (icaln) of two
detonations at the target (i.e., the offensive systenm has ,a 501/5( probability of
detonation at the target).

However, as with the flip of a coin, there is also the statistical probabilitv
that other combinations of success and failure, besides the cxpected value of
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two successes and two failures, will occur. In fact, using round numbers for
our example, there is a 5,7 chance that each of zero or four detonations will
occur, a 2517 chance that each of one or three will occur and a 40% chance
that the expect lI value Of two will occur. Our planner, then, must concede
that there is only a 70% chance that the desired target damage, or greater, will
be accomplished if four warheads arc launched; in other words, there is a 307
chance the target will not receive the required level of damage. If the target is
Of the counterforce category, i.e., to perform the damage limitation task, a
3()('7 chance ot tailure is obviously unacceptable. The planner would then
incrcase the attack size to achieve a greater confidence that the desired level
of damage would be done.

On the other hand, the planner may be directed to limit collateral damage
or not to exceed a specified level of damage on the target. Such might be the
case for countervaluc targeting, or if the number of weapons available for
execution were limited. In our example, there is a 90")( chance that between
oilt and three detonations will occur. With these latter considerations, a
planner might be quite satisfied with an attack of four warheads; in fact, ain
increase in attack size might exceed specified damage levels or waste
weapons.

Quite obviously, the simplest solution to the planner's problem of having to
compromise between measures of effectiveness is to increase warhead
reliability. With a high reliability, the statistical intervals derived by the
three methods of' measure become extremely narrow. In fact, it is easily
shown that, with an offensive system reliability approaching 1.0, the three
problems converge on a solution of 2.0 warheads.

These statistical Measures, and their influence on Flexible Response, come
into play when considering how "signaling" might be accomplished in an
exchange scenario. The nation employing offensive signaling, hopefully, has
complete knowledge of the attack structure, intended targets and the
statistical profile offossiblc damage. But, even with verbally coilmunicatcd
intentions, the attacked nation's active interpretation of the attack begins with
detection of actual delivery system launch, and initially consists solely of
attack size. As the attack progresses, more information becomes available to
th nation being attacked. Prior to weapon detonation the specific targets
being attacked can, using rather optimistic assumptions, be identified, and
expected damage calculated. Once the attack is complete, the attacked nation
has "coplete" inftormation, albeit subject to information gathering and
dissemination problems.

Effective use of Flexible Response (or any successful use of small options)
depends upon clear information being received and correctly interpreted by
the nation being attacked. Ambiguity during the attack, concerning level of
attack or type of damage likely to be caused, ill serves the escalation control
purposes of the strategy. One must also remember that only limited time may
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be available to evaluate these "signals" and that the overall environment of a
nuclear attack is largely unknown. A nuclear planner, then, must not only
create a wide range of retaliatory options to support the strategy, but must
also consider how, and under what conditions, the response is likely to be
interpreted by the other side. Wide disparities in attack characteristics,
which cause the planner to increase attack size to account for measured
"failures," add ambiguity to a situation where clarity must dominate.

A strategic defense further exacerbates the attack planner's problem.
Whereas improvements in offensive system reliability arc under the control
or within the scope of knowledge of the attacker, defensive characteristics
are clearly not; additionally, the attacker will probably not even know the
defensive characteristics, except within wide bounds.

Before going into more detailed examination of the statistical problem
posed by defense, it is necessary to break out where, in terms of stratcgy, the
latter two statistical measures of "confidence" might become important. Ita
planner is tasked with a countervalue2 attack, it is reasonable to conclude that
the contfidence interval would dominate the calculations. Countervalue attacks,
assuming Flexible Response is the strategy, demand lower levels of damage
because their purpose is political signaling-to demonstrate a willingness to
proceed, to invite inter-war bargaining or to provide a sample of the damage
that can be imposed. (This might be compared to the final exchange described
in Hackett's The Third World lVar). Wholesale devastation, if achieved, could
lead to rampant escalation, which must be avoided. This means the attack
planner must concentrate on achieving neither more nor less than the desired
damage-i.e., the focus is confidence interval.

On the other hand, a counterforce targeting problem will drive the planner
toward controlling the probability that "n" events or more will occur,
regardless of political requirements of Flexible Response. Here the main goal
is to make sure the intended targets are destroyed. Counterforce targeting
demands that damage expectancy and confidence level, rather than
confidence internal, dominate the planning. In a situation where defenses do
not exist, it is possible to make these statistical measures coincide by
achieving significant warhead accuracy and reducing warhead yield, as
mentioned previously. This particular situation has allowed nuclear planners
freedom from the dilemma of compromising between the measures and,
absent defenses, there is little statistical complication of a "limited"
counterforce strike within the strategy of Flexible Response.

However, introduction of defense may well drive these three offensive
planning considerations in sufficiently different directions that a simultaneous
solution satisfying each of the statistical measures is impossible. In short,
strategic defense will greatly complicate the planning problem-perhaps
even excluding a simultaneous solution. The presence of mutually exclusive
planning solutions may well dictate that the strategy, which these planning
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solutions support, is void. In order to evaluate that proposition, it is necessary
to examine the statistical relationships more closely.

The approach taken will bc to examine a general equation of the events in a
nuclear attack in a defended environment. The following variable names will
be used:

NL = the number of warheads launched at the target
1I = the number of interceptors available for defense
Pk= the probability that an interceptor will "kill" a warhead
NA =the number of warheads arriving at the target (assumes detonation)
The general relationship of these variables, in the most simple case, is:
(equation 1) NA = NL*(I-Pk)**(II/NL)
A reader who has studied these types of engagements will recognize several

embedded assumptions. First, multiple engagements of warheads are
allowed-thus the exponent to determine the attrition rate (II/NL). Second,

constant defense effectiveness is represented, with no degradation for an
overwhelming attack, nor an increase in effectiveness for a limited attack.
"The point of using this simplistic equation is that the more complicated
engagements can be derived from this base case. (For instance, defense

saturation or exhaustion can be measured by limiting II and the single
engagement scenario established by setting II=NL.)

The most significant limitation of this simplistic equation is that the
distribution of the engagement may vary widely with NL. Where the defense
is heavily taxed, its effectiveness could be expected to diminish rapidly; under
a less stressing attack, defense effectiveness would probably increase. We
shall, however, for the sake of simplicity, use a constant level of defense
effectiveness. This assumption will de-emphasize the statistical dilemma an
offensive planner must make rather than magnifying it. It should be further
noted that the planner must actually calculate Damage Expectancy (DE),
which is a further multiplication of the NA term by the following:

(equation 2) DE = NA * (I - (1-PD)**N[.)
(Where PD is the probability of damage of the warhead to the target, given

the warhead arrives. P1), in turn, is made up of many complicated, and
imprecisely measured, terms.)

Returning now to the more general case and using a binomial probability

density function of

(equation 3) P(NA~k) N (I) ((1-Pk) ** k)(Pk) ** (NL-k)

andl,

NL
(equation 4) P( NA> k) = Z P(NA=i)

i=k

The offensive planner must make all of these calculations in comtemplating

,in attack.1
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line (....) in Chart 27, the curve compresses about the vertical expected value
line as either NL increases or defense effectiveness (Pk) decreases; at the same
time, the expected value for the new distribution increases. The most
extreme case of each would be where: Pk=0 (no defense), and the curve
becomes a "point" where NL=NA and the probability density function for
NL=NA is 1.0; or, where NL equals "infinity" and, once again, the curve
becomes a point at 1.0-indicating the defense had been overwhelmed.

However, as the defense effectiveness increases, or the number of launches
decreases, the opposite shift is seen-as shown by the dashed (--) line in
Chart 27. The nominal curve "flattens out" as either: the number of warheads
launched approaches zero; or, the defense effectiveness approaches 1.0. There
is also a corresponding lowering of the expected value and its frequency of
occurrence. The extremes here (NL=0 or Pk= 1 .0) would result in a horizontal
line beginning at the origin (0.0). By referring to Chart 27, a reader should be
able to grasp how these variables generally influence the distribution of
warheads arriving, versus the attack size initially launched.

Below the X-axis in Chart 27 are shown the confidence intervals and
confidence levels, for the base case distribution. (Both a 901c and 957
confidence factor are displayed because, as will be shown later, a planner's
calculations are heavily influenced by the confidence required, with the
effect being magnified above 907t.) Recalling that "signaling" in Flexible
Response includes both interpretation of the size of the attack (measured by
NL) and the amount of damage cause (NA), one can now begin to visualize
the planner's dilemma.

Assume that the planner's task is to create at least a certain level of damage
against a defended target set (usually attributed to counterforce targeting),
that 90( confidence of that level of damage (or greater) is the requirement,
and that that damage requires detonation of "" warheads. For NL=i,
because of defense, NAm; therefore, the planner must increase NL until the
greatest lower bound (GLB) of the 9017 confidence level equals "I.'" This
amounts to, on Chart 27, moving the first canfidence measurement to the
right. In this case, NL is increased until P(NA i) = .90 making a
corresponding increasc in the Expected Value of detonations. However, this
does not completely solve the problem. If the planner is also directed to
structure the attack so that only a certain level ofdaniage is done (most like]\
countervalue targeting or counterforcc with minimal collateral dainavc).
then the planner must entertain the second confidence measurement, the
confidcnce interval. Having already increased NL to a point where there i,
9(W)/ confidence that "m," or more, will detonate, the planner must de, rcasc
NI. in order to place "Il" as the midpoint of the 9()"( colfidence ii terval-
recall that the distribution is symmetric about the cxIpccd value. Thus. for
dctcnded targets, therc may well not bc a simultaneous ,olt, tion ofNL ftor mic
planler's problem.



66 SDI: A Policy Analysis

This particular situation might not be too much of a practical problem
were it not for several factors discussed earlier. First, there appears to be little
distinction, now, between countervalue and counterforce targeting as both
the United States and U.S.S.R. may be operating under the assumption that
each side values their forces highest. Thus confidence level and confidence
interval requirements are likely to be imposed at the same time. Second, as the
difference between NL and NA increases (due to increased defense and/or
lower attack sizes) the signaling accomplished by launch size (NL) and
damage caused (NA) diverges-introducing ambiguity into a situation where
clarity is the driving variable. Last, and perhaps most important, even these
rudimentary calculations are based upon perl'ct knowledge of the defense by
the attacker; a very optimistic assumption which will be treated in more
detail shortly.

Probabilities of Success
Ten Launch Attack
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bCcomC significant. Beyond 5017, defense effectiveness the dispersion is

dampened, for the 10 warhead attack, because the value (Pk) dominates

equation (3)-the difference between NL and NA increases i proportion to

Pk, but the discrepancy of confidence measures is dissipated. Of greatest

significance is the observation that the "dilemma" of non-simultaneous

solutions seems to occur around the 20(/-30/( defense effectiveness levels

where the probability distribution curves "flatten out."

In other words, the greatest "confusion" introduced by the defense to the

p la nner's situation occurs at fairly ion levels of dense ef)cictieness, even having
made reasonably optimistic assumptions in favor of the attacker.

It will be obvious to anyone familiar with these sorts of distribution
calculations that a simultaneous solution can be created by increasing the attack

size. As discussed previously, one can make the confidence level, interval and

expected value converge, regardless of defense effectiveness, by increasing NL
toward infinity. However, as NL increases the "small" attack characteristics
which are central to Flexible Response also disappcar-and the response
becomes more accurately described as Massive Retaliation. Of additional
interest is that the NL required for convergence is also a function of exhausting

the defense. Although the defense is treated here as inexhaustible, because we
w ish to ft cus the analysis on small attack sizcs, it is intuitively clear that these
distributions return to tbv zero-defense relationship upon exhaustion.

But it is also important to remind ourselves that all calculations to this point
have assumed that the attacker had complete, and perfect, prior knowledge of
defense effectiveness. As this is unlikely to be the case for the defender, let
alonc the attacker, it is important to the analysis to approximate the influence
of uncertain knowledge of defense effectiveness on offense planning. In
general, as was the case with building the strategic offensive model in earlier
chapters, one would logically expect the attacker to overestimate defense
effectiveness, whereas the defender would be more pessimistic. Rather than
attempting to model this interaction, we shall proceed from a basis that
knowledge about defense effectiveness is derived from observingo tests and
that the more tests observed, the greater the confidence in an accurate
nieasure, and that both the defender and attacker have the same evaluation of

Pk. This latter set of assumptions will, once again, dampen the effect of the
variables i question and any estimate of the effect of uncertainty will be
understated.

A potential attacker's knowledge of the defense is likely to be limited to
intelligence sources, his own simulations and technological level of
experience, and imperfect observations of the opponent's operational testing.
Mathematically, the attack planner must "weight" equations (3) and (4) by
some factor which reflects an error distribution in predicting defense
effectiveness. Taking only cquation (4) as an example, the f-ollowing would
accomplish this weighting:



68 SDI: A Policy Analysis

NL 1
(equation 5) P(NA!t) - f PhIL)*P(LIL

h=t 0

where:

(A) P(h L) is the conditional probability that NA = "h," given a defense leakage of
L. (L=I-Pk).
(B) P(L) is the level ot knowledge about the defense.
(C) P(NA=t) is the unconditional probability that NA = "t," calculatcd is the
weighted average of the conditional probabilities over all possible values of
leakage (L)-hence the integral from 0 to 1.

Constructing a mathematical approximation of P(L) is controversial at
best. What we are searching for is a distribution which is random (no
knowledge) when zero, or few, observations of tests are possible and which
also approaches 1.0 when many (an infinite number) of observations are
possible. Between zero and infinity, almost any relationship between
observations and level of knowledge could be justified. Here a Beta
distribution is selected for several reasons. First, a Beta distribution is often
used in numerical analysis to approximate knowledge gained from "learning
curve" situations. Second, a Beta distribution, loosely interpreted, reflects an
overcstimation by the attacker of defense effectiveness when the number ot
observations are low, and an "accurate" (non-skewed) estimate as
observations increase. Third, and this is particularly important to an analyst, a
Beta function integrates easily and/or can be programmed into a small
computer.

For the purposes of our treatment of uncertain knowledge of defense
tlctiveness, we can calculate P(L) as:

(equation 6) P(L) = F(beta) (Ljf;Ob)

(Oh-I)!
_________________ • L**(fq1) * (1-k)**(Ob-f- )

(t-])! * (ob-f-1)!

where:

A "Ob" is nuibe r of observed
-S f- is the number of observcd failurc the detencs
''-I." is the planned lcakage and is equal to t' Ob

Chart 29 shows this distribution for several values of "Ob" and "t."
Mathematically, what we now wish to do is map this distribution ( equa t ion 6)
and equation (3) through equation (5) and determine the effect ofimprcci,
knowledge of defense on the planner's problem. Rather than leluging the
rcader with a string of equations and charts, only summary tables will be
presented.
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Table I (Defense Effectiveness = .20)
See Chart 29A for Distribution

Prior Knowledge Confidence Level for NA=1
( 1" .511 .9(1 .95 9,

lmltmc -- l 2 2
Sri Iin 2 2 3

2 2 3 4
S1 1 2 5

Table 2 (Defense Effectiveness = .30)

Prior Knowledge Confidence Level for NAI
)1h f 50 .90 95 .99

tlflite -- 1 2 3 4
51) 35 I 2 3 5
1 7 1 3 3 6

Table 3 (Defense Effectiveness = .40)
See Chart 29B for Distribution

Prior Knowledge Confidence Level for NA=1
Oh 1 .51) .90 .95 9)

intinitc -- I 3 4 6
-51 21) 1 3 4 6
Ift 6 1 3 4 8

3 I 4 5 I1

Table 4 (Defense Effectiveness = .80)

Prior Knowledge Confidence Level for NA=I
b 5 .90 .95 99

mtinlc -- 4 11 14 21
J IU) 4 12 16 26

2 4 19 .311 77
1 5 4 36 76 397



70 SDI: A Policy Analysis

DFEHtSE=. 2W/ EFFECTIVE

U)

w 8

08C=5; F =4 08 B10; F =8
x 08=50;F=40

C hart 29A

DEFEMS=.48k. EFFECTIVE

4.4 7

w

'.4

w

008=5; F03 * C-le;F-6
x 08=50;F=3e

C hart 2911



The Planners' Perspective 71

These tables allow specific interpretations of the influence of uncertainty
on the planner's problems. The base case, an infinite number of observations,
is identical to complete prior knowledge which is the same as the previously
derived binomial probability density distribution. In general the following
conclusions can be made:

A. Even for low levels of knowledge of defense, there is little sensitivity in
attack sizing as long as required confidence levels do not exceed 50(/%.

13. As knowledge of defense effectiveness decreases (fewer observations)
the attack size becomes extremely sensitive to the confidence level imposed.

C. As the defense effectiveness increases above 40%7', as measured by
observed effective tests, the attack sizing problem becomes dominated by
level of prior knowledge.

1). Below 40% defense effectiveness, attack sizing is dominated by the
previously derived statistical measures.

This dominant sensitivity to defense effectiveness is significant because, as
many critics of strategic defense point out, complete testing under operational
conditions may be infeasible. In fact the more elaborate the defense, hence the
more effective it would be postulated to be, the fewer the number of tests, full
scale or otherwise, one is likely to be able to either conduct or observe.

The Systems Planning Corporation (SPC) of Huntsville, Alabama has
studied these statistical issues from a different perspective, in their report
"The Defense Contribution to Uncertainty" to the U.S. Army Ballistic
Missile Defense Systems Command (BMI)) (SPC Final report number 1l0(i,
l)ecember 1984). Although the study was performed for different purposes
than this one, some extracts of their calculations and observations are useful
in confirming/elaborating the observations made earlier about the general
defensive environment., First, from the SPC Executive Summary,

"( )ttnc unccrtaintic abotit leakage can further increase attack rcquircniint up t,, 
point of interceptor cxhaustion. There is .t marked increase in itt.ck pric iAbovc tha
d crivd troni rail dom ttCCts alone) required to dchicvc high iont'ldCnC cA ' tit level of

prior knowledge decreases. For example, for 90 percent t CIfi cct " .O i IC .Ast Onc

pciitrator and an inexhaustible defense with an expected leakage otI 21 pcrccnt, the
rcqtiircd ittack size iut roasts from 11, if the Ieakage is knowx preciselv, to 3 tor a

rclai ivcly low level of knowledge of leakages. As the required confidence level
imr'teases, the cftects ot a given level of un(certaintv b eionc More pronouiced.

Although the SPC study focuses upon the 80%7 effective terminal dcense
(201/, leakage), they produced a useful sensitivity study for our analvsis, set
(:hart 30. The "confidence level" referred to is the probability that "n" or
greater warheads will arrive at the target-hence is the statistical IICIsuire
associated with a counterforce attack. Their data also indicates that, for a

requirement of a single warhead to arrive on target, the statistical problem
emerges at approximately 25%7 defense effectiveness, becomes sensitive to
desired confidence level at 50%,7 effectiveness (extremely sensitive at 80( '.



72 SDI: A Policy Analysis
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and, for defenses over 9()' /- eftective, im"1poses quLarter to half order of

magnitude increases over EV attack sizes to achieve reasonable contidentce in
success. , hn also considered] aiinst the statisticalitra ot -90u'/e

contidence that exactl) 'n'wl arrive,"' the planners problem quickly becomes

I insolvable.
It is interesting to add to this argmn thttepanrs prole aso

includes the fratricide issue. What this mecans, relative to the problem at hand.
I,, that the attacker may not have the option ot iticr('asitn attack size by
conl1pressing (overwhelmiIng) the defenise of a .1Point target: inste ad, the

attacker mna' have to increase attack size by icreasing thIegho h
aittacking stream. If the attacker compresses the attack, an early success nmay

well void the remainder of the attack, thus not providing more wa rheads On
target but, instead, contribute to the "decfense " of the target v ia fratricide.

However, increasing the length of the attack streami, even if' that wecre

possible by coordiinating launch timecs of Independent boosters, muax actually,
increase the defense effectiveness because now the defenuier does not fice an1
overwhelming attack. This is particularly imiportant because aI defense which

is, say, 20'1't effective when facing a 10-20) warhecad simultaneous attack mla%
actualy be 8((-9ff27, effective ag~ainst a stream warhead attlack.

Thius the planner's dilemmna is bounded by two types oft problemus. At lie

lower end of the attack spectrum, a planner mutst select the greaitest lower

hound of' the statistical considerations, fully rec ogniziing th,t aibiguit v i,,

aIdded to Flexible Response launch si ginal ing in proportion to the HIincase Ill

at tack Size. At the uipper endl, a planner Is constra ied by, ian iageable attac k
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sueC and( thfra trititle issue. It is possible that the greatest lower hound Ot OneC
solution miy e x ceed tilt leat upper bound ot the othtr. Whether or not it

dot(s %%ill determine If .i planner can eve.n hypotheticall v construct thel.
retaiait orv opt ion Again st thle tdefendled taILT, I.

It is tilhe .oticlusionl of this author that these sorts of probilemrs a risc at lowv
it(%t 1 s ot de tenIse eftfect ivencess, probablyv a round the 2()-3(),;~ level for terminal
de fenscs. I lowcver a ease can bc made that the terminal dcfenrsc situation. is
trca Ac here, is biased in fivor of thc dctcnsc. Specifically, ift targets arc not of-
tin ifornil Value (or hirdnicss). thenl the oftense canl apportion thle attack to

o% t ronie the dcfenisc/hardecning wvithout nmaking a blanket increase in aitt ack
si/e as 'Jiigiested by this analysis. With lower values of defense ettecti venecss a
sn1 pie1 doubling Of thle attack size against s pecifice targets has the eftect ot
draiiticallv iiicreasinc ofc eIie I ttctivenecss against defended targets.

11t1io.it .1150 doubling total attack size. A more detailed analysis niight also)
indicate th at exist ing~ invxen tories of l aunche rs cotild bec modified to tloublu INth
nuniber of %% arhecads. It is therefore Iie(.cssary to ma~ke a cuirsorv ex tensioni ot
the analysis to inclutle more sophisticatedl tv pt's of dtenlse.

[li non-prefteren t ial (boost phase) tdeftense al terma tive migcht o fTer mort
levera x C. and at even lowecr levels of' def-ense effectiveness. Consider the
tfollowing battle nmana genment problem for an attacker sub joct to attrition in
the( 'boost phase. fIn order to nmaiiitain the samec level of damnagecx pectancyv
lie attacker muti have some nitethod of Itletrinining the e xpCted numberlc-l Of

w arhe!ads irriv ing at thle targe t, and the associatetl dist ribution. .- c-

prt tretial tdefense, the proltntin alb resolved by the nornal statis ticalI
1(thods de ri ved tanit' rralbe it a compl icated problem. IHowever . faced

w ith thet problei of boost phase loss, there is no statistical waxo oCorrt'lattIe
xvN o a riltats \% ith ta rgt't tdestination . Thus the attacker has twxo geentral

iH ott'. idthu r lit ciii devt'lop a nioiiitor, trick. retarcet and launch control
", tiil xlire lit, miust dtletrinei xvhich1 boosttr is, lost. wvhat it contains, then
till ik ap or liit mitst si17e the itlitial lanc to account for i'orst, tasi' loss of
hlI cli ai It Lilot etcr, .

I )iteopin Ill I h( eoi IpI IttttIl ba ti tI IIliagcenItiint svsNtt'ic is no t ri vial teat., I
imo i]Ji t be k )I IJUre ill the saicI h~lit is dlevtelopinig a battl t In la c IvIIe tt

1It l pt r ril booNt phasec or i itld ttrse tcefesit. s o it shioultd not be
It 1 udc J. But, c\tn it it %%vtrt developed. Ile( titiI Icx'eIC tor retirctirg and

laiull bi xxoidhv ilt("I su tfk ttt is sit-Ing out Ilit aitAik xvic. for
i, rtd di tense. tilo hikeA it hi 'Ictcmii phase Iliorc eft-ttixt.

10111 d till 1I k lixi As pmrslit 1t .i , possibl' reactlion ito a1 boost 111,11
fl)irt I is I' rtl lieu % till xx irlitils oxtr .i %xxid(ienumber oft boosttrs till,

k. il Il t ilt tri it i I i Itbi n s , ,(Il ilis IlkttI Ii bIstr t I, IlI of
.10. 111 ,,11 l11. k 'it ld Ink eI se lN( ilt' iitibt of i1L l-silit' boosters.

. ,I T 'i m ,I J I 11,1C '(k O kttlt l( p c - t l li
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While it might seem that only a few high value boosters would exist, tile
fratricide problem probably already dictates that warheads for critical
targets be dispersed among boosters. The planner may have boosters which
tend to be of approximately equal value (when the total target value of the
warheads is summed) and targets of unequal value within each booster. Thus
an attack planner, wishing to increase the number of high value warheads,
must increase the number of lower value warheads as well. The greater the
MIRV ratio, the more compounded the problem and the more "extra"
warheads which are introduced each time the planner increases booster
attack size in order to compensate for potential loss of high value warheads.
The net effect of this is to void any possibility of selective attack against high
value targets-the essence of Flexible Response. The effect is magnified at
lower levels of attack, as was the case with terminal defense, because defense
effectiveness is probably non-linear with respect to attack size.

Conclusions
Although this has been a rather long and drawn out section, the conclusions

are rather simple. First, and intuitively obvious from the outset, small attacks
cannot be executed with confidence against defended targets. More
specifically, because of the statistical treatment which is applied to attack
planning, the smaller the planned attack, the lower tile confidence that it can
be executed as planned. Larger attacks, especially those which might saturate
or exhaust the defense, achieve higher levels of confidence.

Second, as the difference between launch sizing and detonation require-
ments increases, the ambiguity of signaling increases.

Third, the imprecise knowledge of defense effectiveness dominates tile
attack planner's problem, instilling greater aibiguity into a responsc tile
greater the sophistication of the defensive system, the less precise the prior
knowledge of its effectiveness.

Fourth, at sonie point in a planner's calculations it becomes impossible to
structure a lower attack size, for signaling purposes, without creatig
unmanageable stream, for reasons of fratricide and increased defense
effectivcness. When this becomes the case, the particular response option in
question seems to be useless in the context of Flexible Response. This analysis
suggests that this situation arises at fairly low levels of defense effectiveness.

To raise this discussion from a level of statistical considerations to a level of
strategic implications, the following conclusions are offered-

A. (Preferential I )cfcnsc). Ifa target is even moderately deteided against a
specific method of delivery, then that target is eliminated from lower level
attacks 1)y that deliiery system, if these lower level attacks require a precise
number of either launches or detonations tr political signaling. The ,attackcr

iiiply will not 1- able to find a sintui]ltincous solution to the targeting
('qualt tions.
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B. (Non-Preferential 1)efense). If a class of delivery vehicles is subject to
intervention when it is used selectively, then that delivery mechanism is
excluded from lower level attack options.

C. "Confident" execution of lower level attacks depends upon an absence
of defense against the delivery system selected.

Flexible Response depends on "confident," or precise, matching of
political signaling with military response and damage levels caused. If either
large target sets, or entire classes of delivery vehicles, are excluded from

Flexible Response for the reasons stated above, then either new target sets
must be created, new classes of delivery vehicles produced, or the strategy
abandoned. It is the purpose of the next chapter to focus specifically on these

options.

It should be said, in closing, that the tone of this chapter has been to focus on
Flexible Response-a strategy which may well be peculiar to the United
States. The reader should realize that all small attack options, such as the
"BLACKMAIL" options sometimes attributed to Soviet strategists (i.e.,

strike U.S. targets in a limited fashion and then demand cessation), would be
similarly affected.

Notes

I Vhewe are niomfnal calculations which ire uwtul ii, ii.iking the Iired points in tis ,ln.,lksis-to
.pl.,ia, gro~s tcri , the l~iimri ,preditaiien t It i, it rit, wie iteint ' t pl rho .ia ti.il ]'iring o'ild

bc done with these crude ni.ithriiatical inethod,.
2 Using the traditional Iltiriitin of c(ouitervadLcI .is Urbii ,r industrial t.irgctv
3 A .untplh. iac k , c',t 1 wIll be sClc ted tor rise , .t ci1,til.it11n1 , well isa rprescntative of .'1 Il

itt . k ,izc Quite o>hs vIe,!i inwe err. few tircts, ,an he touind wiceh require lii detonllttotis to achieve .

ersired levi Ot d<unage. It is rdr nore hkel than .i t.,rgcr area, containlig 5 hard tirgets might rcquire .i ttal
i Icio'titt~iis (2 ,ii uli ,i the targets). Ilowcver, to 4iiev' ( dlnaotlos t att eah ot5 tirgets

will probably require tore in If ;A arhiads; our .ippr0 ',ils undcretli.itcs the ifluence oflefce. sei
still It the pattern throughiu this inailsis.

4 1i warheiads is ected tKr csc it" cAilcul,otiiM And displly ,nd Cfert t ts rtbCd previouslk.
i should he added tnit SIC W Lui" tcoopCr,,tivc in dic ilsIng th s rtI ...rtard 'tn either p'rf". cd

''r coritirmd the cta]ulatm, prcsented herein.
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Ix
The Impact of Strategic Defense on a

Strategy of Flexible Response

We arc trying to examine what happens to the general strategy
of Flexible Response, and to the concept of extended deterrence, if
current offensive weapons inventories arc subject to strategic
dedense. The assumption, of course, is that small options arc
important to the strategy. Many analysts argue that only the
United States possesses such a strategy, that the Soviets adhere to
only larger, perhaps massive, retaliatory or preemptive nuclear
usage. My approach here is to assume small options are important,
then see what impact strategic defense might have from that base.

T he impact on strategy and policy of any strategic defensive system
dcpends largely upon what is defended and what it is defended

against. It a prcfcrential defense, against a specific nuclear delivery system, is
deployed, then we have discovered that the targets defended arc eliminated
from lower threshold attacks by that delivery system. If a non-preferent ',I
defense is deployed, against a specific nuclear deliverv svstenm, then we have
discovered that that delivery system is excluded from lower threshold attacks
against all targets.

Fhc most commonly discussed preferential defense against ballistic missiles
i nvolves protecting the nuclear retaliatory capability and selected (31 nodes.
The case ofa preferential defense of retaliatory forces against ballistic missile
attack therefore seens intiocuous-preserving retfo!::torv forces is the
essence of dcterrencc. A level of defense it] compliance with the existing

ABM Treaty would, by agreement, have little effect on present strategies.
I lowcver, expaisivc use ofthis preferential defensc will even tualI lv Clintinat"
ounterforce targctmtg bv ballistic missiles as an element offlexible Response
tor the opposing side. Such a system in the U.S.S.R. will eliminate this
lhnctit it U.S. stratcgy and vice versa. Referring back to 'Thte Transiton

Period," this will climinate featurcs 1 through 4 of Flcxiblc Respotse, relative
to ballistic Iitissilcs, because they all depend on countcrforcc targeting.

I his does not mcan tha t Flcxiblc Response through cotumterforcc targeting
is totally lost is t bc ause tIme ballistic 0missile option is Uniavailallc for (crtii
irgets. All thc attacking side Its to d1 is select amother dclivcry systci or
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undefended counterforce targets. But it is with this choice that differences in
the U.S. and U.S.S.R. force structure begin to matter. Assume the United
States wishes to preserve the counterforce option under Flexible Response,
and the alternative weapon offered is an airbreather (bomber or bomber
carried). We then re-enter the preferential/non-preferential comparison.

The Soviets have extensive non-preferential and preferential, layered, air
defense. These defenses probably already preclude selective, high confidence,
use of U.S. airbreathers for deep targets.' Cruise missiles might suffice for
portions of the target set, but their survivability is being questioned in some
quarters-plus they have limited range. So there is a significant offense-
defense imbalance which must be addressed in the airbreathing component of
the strategy.2

Assuming that the United States wishes to maintain essential equivalence
while shifting to defense dominance, the United States may have to balance
the situation with respect to airbreathers. Given the Soviet air defense, and
given that they arc rapidly increasing their airbreathing offensive element,
two alternatives seem appropriate: a continental air defense to balance the
Soviet defense; or, an improved U.S. airbrcathing threat, to counter the
Soviet defenses. Matching the Soviet air defense has the effect of removing
the airbreathers from small option execution options for both sides, to the
degree that the added U.S. air defense is eftective. Improving the airbreathming
offensive capability does little for Flexible Response unless the tcchniquc is to
circumvent the defense-as with Stealth.,

In short, what happens as defenses emerge, and they may cnmcrge rather
quickly once the process has bcgun., is that all selective execution aspects of
Flexible Response may be lost. In fact it seems the only way to preserve
Flexible Response may be to increase the number of weapons possessed, and the
associated attack sizes, and to "play thc odds" with the statistical calculations
discussed in the previous chapter, to hope the necessary signaling occurs
should deterrence fail. Flexible Responsc thus quickly loses its "precision" as
dcfenses improve and expand to cover different threats. What precision that
might remain is masked in the ambiguity derived in "'The Plmncr",
Perspective." The strategy may wcll bc more accurately described as Massivc
Rctaliation based on offensive countervalue targeting.

As strategy goes through this Cvolution, onc must recall that Flcxiblc
Responsc was the key to extended dctcrrcncc. A force structurc which is only
good for Massive Re taliation is gelnerally considcred usecto] only for

.tindanental deterrence. The next link in thc transition chain is, thcretoC,
European security. The "link" that may be broken is cscalation to a central
Systcm exchange: the tactical nuclear (in-thcatcr) cxchaigc is still feasiblc, a
i, conventional Conflict at all levels.

I lowcvcr, the point is often madc that this now makes Europc "sat'C for a
supcrpowcr nuclear war; this, in turn, drivcs the considcration of an "anti-
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tactical ballistic missile:" (ATBM) in conjunction with ABM (preferential)
research. But non-preferential defense in Europe, if matched by the Soviets
by improving or expanding their theater defenses, will have the same net
effect of removing lower threshold responses with tactical (in-theater)
nuclear weapons. Thus we will be confronted with the loss of what might be
termed Tactical Flexible Response. Loss of Flexible Response in the strategic
arena could be closely aligned with a similar change in the tactical nuclear
arena.

But this further disrupts the present linkage concept. With the loss of small,
controlled, nuclear options in both the tactical and strategic arenas, the wide
disparity in NATO and Soviet-Warsaw Pact conventional forces begins to
dominate the issue. It is productive to look at the matter in the following way.
The present NATO defensive concept incorporates potential selective use of
nuclear weapons for defensive use. Use of nuclear weapons demands re-
configuration of the battlefield (dispersal of troops, donning of protective
gear, etc.), from which a return to conventional weapon usage may be quite
difficult. Ground forces depend on dispersal and entrenchment for nuclear
survival and mass and mobility for conventional warfare; thus posturing for
defense against nuclear effects generally precludes effective use of'
conventional weapons; the reverse is also true.

Thus with selective use of nuclear weapons in-theater, small options can be
used to "plug holes" in the conventional defense, while maintaining the
remainder of the front in a conventional posture of defense. [laving
selectively used the nuclear response, it tnight be possible to return the conflict
to the conventional level or halt short of more dramatic escalation. But as
more massive nuclear options are selected (or lesser options eliminated due to
tactical defenses), more of the battleficld must be rcconfigurcd and,
potentially, any possibility of de-escalation lost. InI this set of circumstanccs.
the nuclear release decision becomes nearly irreversible. ience this decision
will also be considerably more difficult to invoke as a defensive option.

Ihis analysis suggests the following scenario as the only one left to crc.1te
linkage in NATO: Conventional Soviet aggression is muet with convcntionill
NATO Flexible Response, until such a point that the NATO conventional
forces are losing. With the impending loss of NATO, the United States (or
the Europeans) would have to respond with a massive attack against the
Soviet Union using theater nuclear forces. The expected Soviet response
would be a massive retaliation against the United States which, In turn, would
clicit a central system attack from the United States.

At this point, the "incalculability'- 4 aspect of NATO Flcxible Response
must be called into question; in fact it might no longer exist. More
Specifically, the Soviets can, more plausibly than today, calculate that. tnilcs
aill of Europe is going to fall. nuclear forces arc tunlikcl v to he used. [Fhis ii

open the possibility ofa rational Soviet cdculation for resolving "the (;rm,m

'ilolr p Sg i gt al u la or e r n ie yt eu e .T I\n J
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problem- to their advantage or even occupying larger parts of Europe intact,
without suffering a high risk of nuclear war.

The inability to accurately calculate a retaliatory response ("incalcula-
bility") is the single aspect of NATO's current posture and force structure
which permits tolerable levels of defense expenditures. As discussed in the
opening section, NATO has in place conventional forces which arc
significantly less capable than the Warsaw Pact-thus NATO does not
threaten offense. Sufficient conventional forces exist only to raise the nuclear
threshold to a point where ambiguous aggression is not automatically met
with a nuclear rcsponse -thus delaying the nuclear release decision. With the
loss of incalculability (tactical and strategic Flexible Response), NATO faces
a defense-offense choice similar to that encountered at each stage of the
nuclear arena.

Increasing conventional offensive forces in NATO Europe seems
counterproductive to the final objective of a defense dominant world. In
addition, such a course runs headlong into excessive costs, as well as going
against the stated NATO policy of being only a defensive alliance. Voo much
NATO conventional capability threatens offense. But how does onc
construct conventional defense without also producing offense?

The long-running debate in NATO over "Forward )tense." and other
recent debates over Follow-on Forces Attack (FOFA), reveal that conven-
tional defense is probably technically achievable in the model of the
Maginot or Siegfried line. As a method to achieve non-threatening defcinse,
U.S. military technicians have long argued for a more prepared defense.
One likely clement would be construction of a permanent barrier or
"trench" along the NATO-Warsaw Pact border, possibly filled with
nuclear demolitions (or some similar powerful conventional device).
Secure barriers of this sort can be married to massive air defenses to make
conventional offense quite difficult; force structure can then be moved to
ready reserve status to continue the "non-thrcatening" concept. Although
this may sound like folly, a "great wall" around European NATO would
create a defense dominant position-and it appears to be technically
feasible. Other concepts, generally termed "non-threatening" deterrence,
are beginning to emerge in defense literature. Here the major point is that
as nuclear Flexible Response erodes, one must seriously address the present
conventional force imbalance.

Any reader who has examined the European security problem in any depth
will recognize that a major objection to this approach is political in nature.
Critics argue that such a "wall" recognizes the permanent division of
Germany, of Europe, and accepts as a permanent condition Soviet domination
of Eastern Europe. Proponents of a defensive conventional posture argue that
only a military solution is precluded and that economic and political
approaches to restore the freedom of Eastern Europe can continue.
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Most surprising perhaps is the potential speed at which the existing linkage
(Flexible Response) concept could become unraveled, as strategic defense is
introduced. The close knitting of the linkage argument to Flexible Response
and controlled escalation dictates that even seemingly insignificant altera-
tions to Flexible Response cause major perturbations in every other link. It
would seem that the concept would not erode if counterforce were not the
key to Flexible Response-or, said in mirror image, if it were credible to
perform Flexible Response with countervalue means, then the unraveling
might not proceed so quickly. However, it must be restated that even Flexible
Response through countervalue targeting would disappear when non-
preferential defenses were introduced.

It seems then that any transition period which begins with ballistic missile
defense and leads toward a totally defense dominant environment must also
pass through a strategy change to Massive Retaliation. As defined earlier, this
change in strategy equates to a change in objective to fundamental
deterrence, leaving open the question of how extended deterrence is to be
achieved. Further, the change to Massive Retaliation may occur rather
quickly.

However, different conclusions can be drawn it the path of defense
dominance is initiated at the conventional level. In other words, if the
situation unravels when you start at one end, why not start at the other end?
Specifically, if the NATO conventional scenario were to be made defense-
dominant first, then little need or rationale would remain for Flexible
Response with the theater (tactical) nuclear forces: the French model to,
deterrence in-theater would probably suffice' If NATO could achieve this
goal, then the adjective "extended " in our objectivc would be insensitive to a
movement to Massive Retaliation in the strategic nuclear scenario.
")ecoupling" would have occurred through force structure rather than
perceived shifts in interest or will to participate in European security.
Decoupling in this technical sense could be without political significance, and
should not be highly controversial within NATO.

Still, the likely magnitude of change in global security strategy which
would seem to accompany any alteration in the strategic nuclear arena
dictates that we increase the analytical scope associated with strategic
defense. More specifically, it is folly to treat SI)I solely in the context of
strategic, superpower, nuclear relations. As suggested in the beginning, the
loss of small targeting options may well be more important to the United
States than to the Soviets. Hence, for our own well-being, it is even niore
important that we conduct a thorough examination of how national interests,
objcctives and strategies might be affected by introduction of forces for
strategic defense. This chapter has only scratched the surface of the linkage
argument: much more attention must be given to the probably serious impact
ot strategic defenses, introduced by either side, on Flexible Response, on
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extended deterrence and on NATO. We will not pursue this further, here.
hut it certainly invites further study. Instead, we will focus on the Initial
period of the transition. The next, concluding, chapter will otfer Sm
recommendations on how the arguments presented thus far can be
i ncorporated into U.S. national security policy.

Notes
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x
Synthesis

This section will offer a path for the immediate future which is
intended to dampen the apprehensions associated with the less
desirable characteristics of a movement to strategic defense. The
underlying assumption is that a defense dominant position if
sufficiently beneficial to both superpowers, that it is worth
exploring, but that the transition period is so fraught with
obstacles that sonic sort of pacing and structure is prudent before
beginning the transition.

A presented in this analysis, the Sl) is essentiallv an opportunity to
change the mcchanism of deterrence from one of punishment by

ot-tcnsi vc countcrvalue and counterforcc retaliation to one of denial of attack
objectives through active defense. Many recent writers, even where critical
ofSDI), concede that the final objcctive of a defense dominant environment
would be at least as "sa fi' as today's structure. 1-owevcr. as long as powcrful
ot-fcnsivc weapons remaian in the inventories of the supcrpowers, the

transition period' will be fraught with apprehensions from all nations
involved.

It is partly for this rcason that it is iniperative to perform policy anal vsis in
(o.tiunction with the more publicized technical research. Given the massive
ot-tfcnsivc arsenals, the long history of mistrust atnd tension bctwccn tie

Uni teti Stts a1nd the U.S.S.R., aInd the timc available before many of-thesC

tcclnologics are cven dinonstrated in forms feasible for weapons, there is ito

good re'ason for either nation to surprise the othcr with ain abrupt miiovc. It Is

this author's opinion, then, that i negotiation protcess should 1cCoipany1 both
nations l" ursuit of strategic tlefenses.

fin particular, both the Soviets and tle United Statres have legitimate
concerns which Must be addressed rclative to cither side introducing strategic

dctnsc. 'Fhe United States is properly conccre ed that the Soviets havc a
grcatcr. iniiediate, potential to "breakout" of the A BM Treaty antd produce

• iotldcrately effective preferential or non-prefcrential (tcrritoral) lefense.
Ini alCt ion to the fact that tile Soviets have the only operational A BM system,

L. s. apprehensions stci froin a long list of prceivcd Soviet Violatiols oftthc
ntcit If the A BM [reaty. These include: test firing of the S A-5 antI SA-2
ii issilt " to .,titutdc in excss of H .iM OO feet (too high for n1ianneth bonibers)
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production of the SA-12; construction of a large phased array radar(s) in the
interior of the U.S.S.R.; considerable research into, and perhaps testing of,

new technologies" which might be adapted to an ABM mission; and,
possession of a massive air defense network throughout the Soviet Union. The
United States is thus vitally concerned that the Soviets might seize an
opportunity to implement strategic defense over the near term and abruptly
affect the Flexible Response strategy or carry out the "BLACKMAIL"
scenario.

On the other hand, the Soviets appear to be extremely sensitive to the
possibility that the United States might exploit its historical technological
superiority and upset the strategic balance over the long term.' The Soviets
have seen the United States pace the arms race on a technological bas;is
through introduction of MIRV's, submarine capabilities, and nearly every
other aspect of qualitative improvement of weapons systems.

Both parties, then, seem to have some degree of interest in preservation of
aspects of the ABM Treaty, albeit different aspects and for different
purposes. Adherence to the ABM Treaty, however, is no longer entirely
congruent with the purposes for which it was established in 1972.

SpccificallV, the Trcatv was a part of-a thrce-told concept which wa,
snpposed to lead to balanced offensive force reductions. These three concepts
were: a guarantee that all offensive forces were "invulnerable' to disarming
preemption (no offensive counterforce existed); a guarantcc that retaliation
torccs would be able to reach their targets (hence no dcfcnse, except pcrhap,
against accidental or third party attaek); and, that, given the fi rst two
conditions, both Parties possessed more than enough strategic offensive forces
to provide for deterrence, as each interpreted it. These three conditions beingy
satisfied, offensive reductions were and are tizeoretically possible. But, not only
were the offensive reductions not accomplished, the necessary (theoretical)
conditions for offensive reductions arc now absent because the new ballistic
missiles provide prompt counterforcc. Put simply, if offensive reductions are
desired, then the environment needs to be modified to create the theoretical
conditions associated with SALT I/ABM.

Thc immediate problem, at least for the United States, is how to ensure
survival of the land-based ICBM; the longer range issue is whether or not
active defense can be incorporated into the overall stratcgic environment and
still maintain national security objectives. The ABM Treaty, both I a

practical and philosophical sense, seems to offer a medium to address both of
these issues.

Specifically, the United States might immediately deploy a limited ABM
facility to protect the 'vulnerable" ICBM retaliatory capability, while
remaining compliance with the ABUM Treaty. The technology exists, was
demonstrated recently on th' Western Fcst Range, and would limit pressure
to expand deployment of the M-X. Recall that even a low levcl of defense
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effectiveness so compounds the attacker's problem that a "cheap" disarming
strike is eliminated. if mnore detailed calculations indicate that 100

interceptors would be insufficient, the United States could propose a Treaty
amendment, increasing the number of interceptors, at a single site, to
sufficiently protect the ICBM retaliatory capability. (it appears from this
analysis that the number of interceptors is a far less influential variable than
either the number of sites protected or the geographic area defended.)

Simultaneous with this step, the United States miqhi be prepared to cancel
M-X, and perhaps the D-5, if the Soviets eliminate their prompt counterf -orce
capability (SS-18/19 and, possibly SS-24/25). This will probably be difficult
to accomiplish. but if both Parties understand the rather disastrous concept of
offensive counterf-orce. and the "model'' position which results fromn
balancing offensive counterforce. perhaps some common ground fot
aarcement can be reached. if either. or both, of these steps can be achieved.
the regime of the ABAM Treaty may be recreatedi.2

H~owever, further movement toward a defense-dominant enivironment
demands creative modification ot the -1-reaty-which. ag~ain, must aIddtess
both Parties'concerns if agreement is to be achieved. The intent, here, shlId
be: to aillow detailed exploration of' technical and political feasibil ity of
stratevic defense and to damipen apprehensions of a "breakout.*' The

fAl owing modifications arc off-ered:
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Months for abrogation, the concerns of both Parties Over breakout should be
,I l v ited.

fhit fixe year period for abrogation could also have a subtle influence on

military torce planning. With a six month clause, the l)ol) is constantly

prcssurcd to plan for the contingency of a rapid Soviet brcakotut; hence both
ottcnsive and defensive R&I) programs can justifiably be accelerated, or

continned, using the logic of a six-month "recovery period. A five year
claise Mi lnit relieve some otf the progranini:tic pressure, on both ideas of the
world, and ficilitatc rightful political control over the process.

M,Nliataining political control over aI potential sweeping change in the

nitcrnational security environment is more thin simple Clausewitzialn

selintis. This analysis has taken the approach that S)I wumd bc viewed I,, a
wVy to change the mechanism for achieving deterrcncc-from the offense-
dom irIated countervaluc or countertorcc approach to one ot countcrtorce
tlirough active defense. Other possibilitics also exist and include using defense
to augicnt damage-Iimitation objectives and thus perhaps achieve a1
succcsstul first strikc. Armi waxving. finger pointing and inftlamcd political
rhetoric confusc and confouned our abilitv to distinguish between tile paths
being pursued. We ced ha rd hcatdcd, unbiased anaivis oft least the issties
and concepts raised in this paper fol lowedll open discussion bctwccn the
superpowers. W.e need timc, not pressure.

Fis concludes mv study otthe Strategic l)tense Initiative. I believe that
the final objectivc ofa detcnsc-dominant world is worthwhile tfor both the

Sovicts and the United States. I lowevcr, I still do not have a firm personal

conclusion on whether or not the transition period is manageablc-
politically. I ai also convinced that the deterrent cnv ironnilt vill chagC

rathcr rapidly once detense is introdLIced. These changcs are neither
automaItically in U.S. interests nor to our detriment; the same ca:i be said
from the Soviet pCrspcctive. There is no doubt in my mind that both Parties
are going to explore the strategic dctcnsc concept aggressively aid that
current agreements do not facilitate that exploration. ISteId, I belicvc there
is great incentive for both Parties to build destabilizing offensixe forces xxhile

also exploring defense: these forces will further coriplicitC the transition
period. It is in this I ight that I recommend that the ABM ro. atv be modified
to serve as a medium for exploring strategic dCterise. I also suggest, 14rorglv,

that both Parties honestly grappIc xxith the issue of oftcnsivc e tcr rt r c .,
lcgitimitc element of deteretI orcc structure.

Notes
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